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MORNI NG SESSI ON

(8:45 a.m)

VELCOVE AND OUTLI NE OF SCOPE

PURPOSE AND OBJECTI VES OF WORKSHOP

Dr. Stephen Sundl of

DR. SUNDLOF: M nanme is Steve Sundlof and I am
the Director of FDA's Center for Veterinary Medicine. And
it is ny pleasure to be able to host this neeting. Before
we get started, just a little bit of background as to where
this meeting fits into the grand schenme of things.

Back in January of 1999, we held a Veterinary
Medi ci ne Advisory Conmittee. And at that conmittee, we
di scussed a docunment which we referred to as the Franework
Docunent -- | think there are copies out on the table of
t hat docunent -- which basically described the Agency's best
thinking at that tine as to what m ght be a rationa
approach to regulating antimcrobials as it pertains to the
human food safety aspects of antim crobial resistance.

And at that neeting, we said that there would be
addi ti onal workshops to discuss specific issues, specific
parts of that framework. And this is one of those neetings.

And since the neeting in January, we have put in a great
deal of effort, listened to a | ot of what people had to say,
read through nmany, many conments and tried to respond

accordingly.
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So today is the continuation of that process.
And, as you mght guess, it will not be the end. There wll
be additional neetings that will be held. | would Iike to
start off with just a few phil osophical points. And these
are nmy own phil osophical statenents, but to try and set the
tone for the neeting for the next two days.

(Laughter.)

W don't have to worry about OSHA | am sure.

(Laughter.)

FDA as an agency is a science-based, public

heal th, regulatory agency. It has all those three things.
It is science-based. It is decisions. And it is
regul ations. By law, | have to be based in science. It is

a public health agency and a consuner protection agency.
And it is also a regulatory agency. W do have the

authority to take regulatory actions to support the
deci sions that we nake.

| want to tal k about the science part of it. It
is very inportant to FDA and | think to society at |arge
that our policies and our regul ations are supported by the
body of science as it is known at the tine and at the sane
time, recognizing that there will always be uncertainties in
t hat body of science.

The scientific nethod is by design contentious --

well, it is a messy process. It involves intense debate,
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critical scrutiny of underlying assunptions, experinental
designs and interpretations of results. At tinmes, it can
beconme contentious and acri nonious. And for many people, it
can becone an unconfortable event. But that is part of the
scientific process. And in many cases, it is only through
that enotionally charged process that science advances.

It is therefore inportant that we all ow t hat
process to play out and that we resist the tenptation to cut
of f the debate prematurely. | am hopeful in the next two
days that we will contribute positively to that debate. And
that is ny sincere hope for this neeting.

To help set the tone for the next two days, |
would i ke to make a proposition with all of you. W at FDA
will make a concerted effort to listen to you if you can al
agree to listen to each other.

That doesn't nmean that we shoul dn't chall enge one
anot her to support his or her positions during the
di scourse. But it does nean that comnments of a persona
nature are off limts. And accordingly, that conments not
be taken personally by those to whomthey are directed. And
Il will try and set an exanpl e by intervening where
appropri at e.

But | think it is up to everyone to hold each
ot her responsible for maintaining a high standard of conduct

during the neeting. So that is a little bit of the

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

phil osophy. Now |l will talk nore about the nmeeting and |
will try and set up what we hope to acconplish in the next
two days.

(Slide.)

The objective of the neeting is to consider the

merits of the risk assessment. We did do a risk assessnent.

It should be out on the front table. W apologize in
advance for the short tinme that it has been available to the
public. 1t has been avail able the sanme anmount of tinme to
us.

But we want to discuss the nmerits of the risk
assessnment as a potential nodel for evaluating the risk to
human health fromresi stant food-borne pathogens associ at ed
with the use of antimcrobials in food animals. The risk
assessnment itself is very specific. It deals with one
specific aspect of resistance. And we will discuss that
consi der abl y.

But what we really want to know, the real purpose
of introducing the risk assessnent is to ask the question is
this a good approach; is this risk assessnent applicable to
dealing with the entire whole issue of antim crobi al
resi stance; where does it fit in. So those are the kind of
i ssues that we would really like to get your opinions on.

Not so nuch the specifics of that particular risk

assessnment, but how it mght fit into a greater regulatory
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schene.

And then what kind of criteria should CVM consi der
in evaluating the risk of certain pathogens; how do we
define such things as an acceptable | evel of risk, as harm
what do we define as harm what do we define as the
popul ation that we are considering protecting. These are
guestions that will come up during the course of this
di scussi on.

(Slide.)

W started out a little nore than a year ago. It
was on Novenber 18th. And we issued a gui dance document in
the Federal Register. And it said that -- it basically said
that energing scientific evidence indicates the therapeutic
use of antimcrobials in food animals in addition to sub-

t herapeutic food uses may sel ect for resistant bacteria of
concern to human heal t h.

It also said that the FDA believes that it is
necessary to consider that potential harm human health
i npact of mcrobial effects associated with all uses of
antimcrobial drugs. So that is -- that started this
process.

(Slide.)

That was foll owed | ast Decenber, al nost one year
ago to the day, with a framework docunent that nost people |

think are famliar with. And that franmework docunent said
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that it was an attenpt for FDA, as | indicated earlier, to
provide its thoughts on what mi ght be a rational approach to
dealing with the issue of antim crobial resistance froma
regul at ory perspective.

And it says that FDA's position is that the
regul atory systemfor antimcrobials for use in food ani mals
shoul d be nodified to address the issue of mcrobial safety.

And it should | ook at the inportance of drugs. The
framewor k docunment takes a risk-based approach in that it
| ooks at the risk as it relates to the inportance of the
particular antimcrobial drug or class of antimcrobial
drugs for human -- the inportance in human nedi cine.

And it al so tal ked about such things as setting
acceptabl e levels of risk thresholds and those ki nds of
things that would be inportant froma regul atory standpoint.

(Slide.)

A nunmber of comments were received. And | think
one of the comments that we heard tine and tine again was
that we, the FDA, before we take any regulatory action
shoul d conduct a risk assessnment to determ ne exactly what
the harmis from exposure to the public to resistant
m cr obes.

And so we listened to that and we contracted with
an expert in risk assessnent. And you will hear from him

| ater, Dr. David Vose. And he hel ped devel op the nodel that
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you -- that we published | ast week. So CVMs risk
assessnment was really -- it was a pilot project. W weren't
sure at the time when we entered into it if we would
actually be able to pull it off. But I think we have.

W | earned a trenmendous anmpount just by going
t hrough the process. And we wanted to -- the risk
assessnent does nodel the risk associated with

f I uor oqui nol one-resi stant Canpyl obacter originating from

chickens. That is the subject of that particular risk
assessnent. And we want to know if that nodel that we
propose today in sonme formm ght be used as a nodel for
| ooki ng at the whole entire issue of antimcrobial

resi stance.

(Slide.)

Some peopl e had asked, well, why did we pick this
particul ar m croorgani smand drug in chickens in this case
as the nodel. Well, there were a nunber of reasons why we
chose this particular conbination of fluoroquinol ones,

chi ckens and Canpyl obacter. First of all, chickens are a

reservoi r of Canpyl obacter and Canpyl obacter is one of the

nost comon of the food-borne di seases and Canpyl obacter --

excuse me -- Canpyl obacter do have the ability to devel op

resi stance quickly to fluoroquinol ones.
And fl uoroqui nol ones are often used enpirically in

the treatnment of patients that have food-borne disease. And
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probably as inmportant as all of those other contributing
factors is that we actually were able to obtain data, rea
data that we could use to nodel the risk

So for all of those reasons, that is why

Canmpyl obacter was chosen as the first one. It is probably

one of the sinplest of the -- of all the food-borne di seases

that we can nodel. And so that is why we chose that one.
(Slide.)

Let's talk alittle bit about the agenda for the
nmeeting. For this norning, we will have a general
description of risk assessnment tools, a discussion of the

epi dem ol ogy of Canpyl obacter, and presentation of the risk

assessnment, the risk assessnent that we published. This
afternoon, we are going to talk about the use of risk
assessnment by various ot her agencies, |ooking at the issue
of food safety or water safety.

The second part, we will have a discussion of the

epi dem ol ogy of Canpyl obacter -- oops, not -- we will have a

panel discussion |ooking at risk assessnment. And we wl|l
adjourn at 5:30 sharp. That is what tinme our transcriber
has indicated that she needs to leave. So we will try and,
again, adjourn at 5:30 sharp. There is going to be a snal
reception that will occur at sone other tine, sonewhere

bet ween 5:30 and 6: 00 as | understand.

kay, Friday. On Friday, we will neet again in
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the norning. Session 2 will |look at the overview of the
assessnment of risk by U S. regulatory agencies. In the
afternoon, we will have a panel discussion on how based on

all of the things that we have heard to that point, |ooking
at what ot her agencies are doing, etcetera, how should CVM
eval uate the risks; how should CVM I ook at anti m crobi al
resistance within the context of the other regulatory
agenci es.

And we are going to on both days seek public
comments. We want a |lot of public coments. Finally, we
will end the session by talking a little bit about what the
next steps are about how we m ght go about with the process
of setting regulatory thresholds for resistance.

(Slide.)

Ckay. In addition, because we are not going to be
able to get everything decided here at this neeting, we
think this nmeeting will provide a |ot of food for thought
and the people will want to go back honme and reflect on what
has occurred, read the risk assessnent a little bit nore
carefully, look at the Framework Docunent, all of these
t hings, and then provide comments on their own personal
t hought s about what shoul d be done.

And the comrents can be sent to this docket. And
we Wi ll provide a full transcript of this nmeeting. It wll

probably be put up on our hone page sonetine follow ng the
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nmeeting so that everybody has the opportunity to determne -
- to know what actually transpired at this neeting. W
really do need a | ot of public input on this.

(Slide.)

Before | turn the podiumover to Dr. Beaulieu to
i ntroduce the first panel, | would like to take this
opportunity to recogni ze sone of the people in CVM who went
way, way beyond the call of duty to bring us to this point
where we could hold this neeting.

First and forenost, | would like to recognize Dr.
Sharon Thonpson, Associate Director for Veterinary Medical
and International Affairs at the Center for Veterinary
Medi cine. Sharon is one of those exceptionally rare
i ndividuals that | can charge with an inpossibl e assi gnnent
and know with conpl ete confidence that she will acconplish
it on tinme, under budget, and exceeding all expectations.

| would also |like to recogni ze Kathy Hol |i nger
Kathy is a veterinarian and an epi dem ol ogi st par
excel l ence. During the course of developing the risk
assessnment, we were told repeatedly by the experts that what
we were trying to do was inpossible because the data needed
to support the nodel sinply didn't exist. And Kathy proved
all the experts wong.

Through self-notivation and shear tenacity, she

was able to obtain data that were thought to be
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unobt ainable. And | believe the termthat we use for that
today is data-mning. And she is the best mner that we've
got. So | want to recogni ze her

Mary Barthol onew -- | put "Dr." up there, but it
is pretty close to the truth now. Mary is our statistician
who expended a great deal of effort in assisting our risk
assessnment consultant, David Vose, to devel op the
mat hemati cal and statistical elenments of the nodel. So we
really want to recogni ze her

Marsha Larkins is CYM s onbudsman. But in
addition to her regulatory duties, she was responsible for
coordinating CV/M s response to the enunerabl e coments on
t he Framewor k Docunent. And, again, that should be
avai |l abl e out on the table.

Alita Sindelar is the newest nenber of the CVM
team She assuned the responsibility for planning three
public neetings on antim crobial resistance including the
one that you are attending here today. And this is howit
wor ked, this is how the CVM nanagenent works. CVM
managenent decided that to get to the point that we are
t oday, we needed to respond to all the comments fromthe --
on the Franmewor k Docunent, develop a risk assessnent, and
then through sone mracle hold a public neeting before the
m | | enni um

Mar sha Larkins got the franmework conments
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assignnment. Sharon, Kathy and Mary got the risk assessnent
assignment. And Alita got the mracle assignnent. And she
has performed outstandingly.

Finally, I would Iike to recognize Ms. Linda
Kawat ch for her help in putting this neeting together. Al
the nyriad of mnute details that go into putting a neeting
li ke this together are sonething that nost of us never
consider, but are so terribly inmportant. And what Linda has
done in the past few weeks alone is the kind of work that is
usual | y done by whole staffs and ot her organi zations. So we
really wanted to nmake sure and recogni ze those peopl e.

(Slide.)

| want to recogni ze a nunber of organi zations that
contributed to this. And we absolutely could not be where
we are had we not had a tremendous anpbunt of assistance from
t hese various organi zations: Centers for Disease Control
and Preventions, especially the National Center for
Infectious Diseases is a critical partner in our being able
to not only obtain a ot of the data that went into the risk
assessnment, but al so NARMS coul d not exist, absolutely could
not exist without CDC s input. So an absolutely critical
pl ayer.

A simlar critical player is USDA s Agricultural
Research Service who are -- whose |aboratory is hel ping us

in actually doing the antimcrobial resistance nonitoring
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for the animal specinmen. NARMS couldn't exist wthout ARS
ei t her.

Food Safety | nspection Service of the USDA has
been wonderful in providing us with access to the ani nal
i solates fromthe HACCP progranms fromthe sl aughter houses
so that we can conduct the NARMS system Econoni ¢ Research
Servi ce, the Census Bureau, the National Chicken Council and
the University of Pennsylvania all provided val uabl e

informati on that went into the risk assessnent.

(Slide.)
And finally, | would Iike to recogni ze the
Anerican Veterinary Medical Association for -- under the

headi ng of risk managenent for their outstanding conm tnent
to devel op and pronote judicious use of therapeutic
antimcrobial drugs in veterinary nedicine. They have
supported it with their dollars. They have supported it
with their resources and efforts and conveni ng people. And
| didn't want to get -- let the opportunity get away to
express how i nportant CVYMthinks that conmttee is.

And with that, | amgoing to turn the meeting over
to the Deputy Center Director for Veterinary Medicine, Dr.
Andy Beaul i eu.

| NTRODUCT1 ONS

Dr. Andrew Beaulieu

DR. BEAULI EU:. Thank you. Steve. Good norning,
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all. | amDr. Andrew Beaulieu, recently appointed Deputy
Director of the Center for Veterinary Medicine. | want al
of you to know that up until July 19th of this year, all of
this hair used to be brown. And a |large part of the reason
for the change is the issue we are here to discuss at this
wor kshop.

In fact, this change nmay be one nore potenti al
effect of antim crobial resistance that we nay want to
investigate in the future. Actually, it is not true about
the hair, but it feels like it should be.

This is -- | have to say that this is the nost
conplex scientific and regulatory issue that | have
encountered in ny 27 years in CVM There are no sinple
solutions to this problem It will take all of us working
together to devise a regulatory systemthat appropriately
protects both human and ani mal heal th.

As part of that process, | welcone you all to what
| hope will be a very constructive discussion of what may
beconme an inportant conponent of such a regulatory system
guantitative risk assessnent. And on that note, | have the
pl easant task of introducing our speakers this norning
starting with Dr. Wes Long.

Wes Long began his governnment career in 1991 in
the Center for Food Safety and Applied Nutrition's Ofice of

Pre- mar ket Approval. Wes' current position is at the FDA --
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is as the FDA Associate Scientific Director for the Joint
Institute for Food Safety and Applied Nutrition, typically
known as JIFSAN, with primary responsibilities for

coordi nati ng the devel opnent of collaborative prograns

bet ween the University of Maryland and the FDA in the area
of risk analysis.

In addition, he chairs the Interagency Risk
Assessnent Consortium conposed of 18 federal agencies with
food safety risk analysis responsibilities. And Dr. Long
will speak to us this norning regarding the question what is
ri sk assessnent, risk nmanagenent and ri sk conmuni cati on.

Vés.

As Wes is nmaking his way up, | would ask our
speakers -- Wes and the rest of our speakers to try to allow
a couple of mnutes for questions at the end of their
presentation. | will facilitate that process by allow ng a
couple of mnutes on the tiner for that purpose.

VHAT IS RI SK ASSESSMENT, RI SK NMANAGEMENT

AND RI SK COVMUNI CATI ON

Wes Long, Ph.D.

DR LONG | want to thank the Center for
Veterinary Medicine, Steve and Andy and Sharon for inviting
me to give you a little bit of a primer on risk assessnent,
ri sk managenent and ri sk comrunication. | think it is to

CVM s credit that they thought it was worth their time in a
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very busy agenda for today to allowa little bit of tinme to
make sure we all have a conmon basis and understanding for
this area of risk assessnent and how it fits into risk
anal ysi s.

(Slide.)

| think that -- well, | know that there is
potential for a great deal of confusion when you start to
tal k about risk assessnment. | spent the |ast three days at
the Society for Ri sk Analysis Annual Conference in Atlanta.
And these are 2,500 risk analysis professionals. And even
they can't agree on what is the difference between risk
assessnment and risk managenent. So you are not alone if you
have trouble with this, these different concepts and sorting
t hem out .

You are going to have a lot of information com ng
at you over the next two days, a |lot of science, a |lot of
sort of hard core science. You are going to have sone risk

assessnment nodeling that you may find difficult to

understand. There will be discussions of |egal statute.
There will be opinions. There will be discussions of
st andar ds.

And | think it is inportant that as CVWMis
actually here to learn what you think, that it is useful to
provi de you with the tools to effectively comunicate with

CVM your opinions and your needs and your perspectives.
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(Slide.)

So we are going to start off with a little test.
| hope everybody got a good night sleep. No, not really.

If we just look at the title of the meeting, Wrkshop on

Ri sk Assessnent and Establi shnent of Threshol ds, actually
right here in the title, some of you nmay know and nmaybe nost
of you know that actually risk assessnment is risk
assessnment. Establishnment of thresholds is risk nanagenent.

So already -- now, risk assessnent, of course, is
a tool for the risk managenent aspect of establishing
t hr eshol ds.

(Slide.)

Let me explain. First of all, I will showthis
slide. And if a Power Point slide could get tattered, this
woul d be ny tattered slide. Risk analysis actually is
conposed of three components that are interrelated: risk
managenent, risk comunication and risk assessnent.

(Slide.)

Al right. Well, what is risk assessnent? One
way to describe what risk assessnment is is that it is a tool
to predict the likelihood of the occurrence of an adverse
event.

(Slide.)

Now, if thisis alittle bit too conplicated and

we want to back up a step, then we can think of risk

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24

assessnment as | ooking at what can go wong, how likely
hazard is likely to occur and what are the consequences if
it does happen.

(Slide.)

Again, while risk assessnment is a tool to predict
the occurrence -- the |ikelihood of occurrence of an adverse
event, it is also a science-based techni que for organizing
our information and separating what we know from what we
don't know, and then taking this information and presenting
it to our risk managers as well as to fellow risk assessors
and fellow scientists for their critique and anal ysis.

So this presentation of relevant scientific facts
needs to be structured to clearly tell what we know, what
are the data sources we used, what information did we rely
on. It needs to characterize how well we know what we say i
it is that we are knowing. And it needs to be transparent
to reveal any biases that the risk assessor m ght have and
also to really pull out the sinplifying assunptions because
it is often necessary with data gaps to nake sinplifications
and assunptions that may affect the anal ysis.

(Slide.)

Al right. Well, but that is not enough. Risk
assessnment really has to try its darnedest to answer the
guestion. Wose question? It is the risk manager's

guestion. And wi thout a good conmunication between the risk
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assessor and the risk manager, then the risk assessnent can
end up comng up with sonmething that really does not address
the needs of the risk manager to make the decision that the
ri sk manager needs to nake. \Wat happened here?

(Slide.)

kay. So what are the questions that this risk
assessnment is trying to answer, |ike Dr. Sundlof said? What
is the extent of the risk to human health fromresistant
f ood- bor ne pat hogens associated with the use of
antimcrobials in food-producing ani mal s? That was the
guestion put to the risk assessors.

(Slide.)

What questions does this risk assessnment not
answer or not attenpt to answer? It is not going to tel
you what the level of risk that expresses a quantitative
definition of acceptable risk is.

(Slide.)

And if that is too nuch gobbl ety-goop, it is not
going to tell you what the appropriate |level of public
health protection is.

(Slide.)

The ri sk manager -- those are all considerations
for risk managenent. And there are a nunber of
considerations that risk nanagers have to consi der when they

go to make a decision. And certainly the science is
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critical as Dr. Sundl of noted. FDA is a science-based
organi zation and we try our darnedest to base our decisions
on the science.

(Slide.)

But there are other factors, as well. There are
public values. There is an expectation fromthe public
about the safety of the food supply and the degree of
protection that is necessary. And there is a relationship
bet ween those expectations and the perceptions of the public
of where we stand at this point in assuring that sort of
safety. Public values also include stakehol ders from
producers, farners, manufacturers, as well.

(Slide.)

There are economi c factors that have to be
considered. And if there is a result in rul e-maki ng down
the road, that rule-making will include an econom c
assessnment that will | ook at the costs and benefits of any
alternatives, as well as |ooking at the conpeting benefits
of different technol ogies and the cost of those
technol ogi es, as well.

(Slide.)

Statute, | think you will hear nore today about
how statute describes FDA's authority to act, but it al so
pl aces sone |limtations on what those actions can be that

FDA can t ake.
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(Slide.)

And finally, there are always going to be
political factors. And here when | say political factors,
am not tal ki ng about Congress putting the thunb screws on
Dr. Sundl of based on his decision. But rather about the
political priorities and how this fits into the broader
range of concerns of the Center and the Agency and the needs
of the Congress and Wi te House.

(Slide.)

Okay. Briefly I amgoing to nention risk
comuni cation. | have already nmentioned the risk
comuni cati on between risk nmanagers and ri sk assessors.
This is in framng the question and nonitoring. Wile you
try to maintain a functional separation between the risk
assessors and the risk nanagers, they have to comrunicate
wi th each ot her.

(Slide.)

There i s communication between the risk assessors
and the scientific community. And | hope that we are going
to hear sone of that conmmuni cation today as this greater
scientific comunity evaluates the risk assessors' use of
t he avail abl e sci ence.

(Slide.)

There is comruni cati on between the risk managers

and the stakeholders. And all of you here today are
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st akehol ders in one way or another.

(Slide.)

And finally, and sort of in a separate category is
the ri sk managers comuni cating their decision, the fina
outcone of this neeting and the rest of the neetings when
FDA does get to the rul e-maki ng stage. How do we get the
message out ?

(Slide.)

Ckay. So to summarize, risk analysis is conposed
of three conmponents: risk assessnent, risk managenent and
ri sk communi cati on. Risk assessnent is the technical work.

Ri sk managenent is the decision-making. And risk
comuni cation is the way we get risk managenent and ri sk
assessnment to work together in conjunction with
st akehol ders.

(Slide.)

kay. So what is CYM hoping to get fromthis
wor kshop? | think in ternms of your input today, we are
spendi ng nost of our tine critiquing the assessnent,
understanding risk assessnent principals. And so the
guestions are is the risk assessnent understandabl e, does it
have utility, is it a fair presentation of the avail able
data and i nformation.

And speaking as a risk assessor, risk assessors

al ways want to make their risk assessnents better. And one
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of the best ways that they can make t hose assessnents better
is to have nore and better data. So certainly if you are
know edgeabl e about data that is available that wasn't
utilized that perhaps should be utilized, | amsure the risk
assessors in the audience would be thrilled to have that

i nformation.

(Slide.)

Ckay. So today -- | say tonorrow on the slide.

But today and tonorrow, the risk nanagers are going to be
listening. They want to know what you think about the risk
assessnment. As they evaluate the assessnent, they want to
know your eval uation of the assessnent, as well, to
incorporate it into their decision-mnmaking process.

And they are also going to be | ooking for your
opinions on risk standards and the role on how this risk
assessnment fits into devel oping and setting those standards
and thresholds. So |I hope you all can use this information
alittle bit to help direct your questions and your conments
today. Thank you.

DR. BEAULI EU: Any questions for Wes?

(Appl ause.)

DR BEAULIEU. Sorry. M question was prenature.

Any questions for Wes? Thank you, Dr. Long. Qur next
speaker this norning will be Dr. Lester Crawford. Les has a

D.V.M and a Ph.D. from sone places down south. He is
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currently the Director of the Center for Food and Nutrition
Policy at Georgetown University.

In former lives, he was an adm ni strator of
FSI S/ USDA and an Executive Vice President of the National
Food Processors Association. And he was an Associ ate Dean
at the University of Georgia and al so sonething | am having
-- oh, yes, he was former Director of the Center for
Vet eri nary Medi ci ne.

(Laughter.)

Les is going to talk to us this norning about the
use of risk assessnent in regulatory decision-making.

USE OF RI SK ASSESSMENT | N REGULATORY DECI SI ON- MAKI NG

Les Crawford, D.V.M, Ph.D.

DR. CRAWORD: Thank you very much
Congratul ations to Steve and to Andy on the risk assessnent
and also on this neeting and thanks for asking ne. |, anong
all of you here, probably are the only one that renenbers
when your hair did turn white, Dr. Beaulieu.

(Laughter.)

And it was one of the npbst astonishing nonents of
ny life. |1 was sitting there being grilled by the Honorable
Ted Weiss. And | was trying not to | ook at hi m because t hat
was an unspeakable thing to have to do. So | was turning ny
head away. And | could see the friendly face of old Andy

Beaulieu in stark terror.
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(Laughter.)

And then Weiss invoked the nanme of Andy Beaul i eu.
And | turned and | ooked at Andy. And all of a sudden, his
hai r had gone from deep brown-black to white in one fel
nmonent .

(Laughter.)

Ri sk assessnment, the use of risk assessnent in
regul atory decision-nmaking is what | am charged to di scuss
this morning. And | would like to begin by talking a little
bit about the transition between toxicol ogical risk
assessnment and mcrobial risk assessnent and then finish by
the recent adaptation by U S. Governnment and also WHO t o
m crobial risk assessnent as a tool in the evaluation of
antibiotic resistance and how that fits into the regulatory
climate and cal cul us worl dw de.

The first real use that we nade when | was in the
governnment of risk assessnent happened in a curious way
because we had showed the courage to ban DES,
diethylstilbestrol, in the year 1979 when | was Senate
Director. And if you think this will turn your hair white,
St eve, you shoul d have seen those days.

W were not -- we had the courage to ban it. But
the cattlenen of the United States did not have the courage
to stop using it. So we faced a Constitutional crisis. And

one fine day, FDA/CYM had to take possession of 500, 000
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steer throughout the United States.

And we had people like the Under Secretary for
Food Safety at USDA calling for their euthanasia. And the
only way we got out of that was to do a risk assessnent
whi ch showed that the cattle could be held for 63 days,
their ears surgically excised or anmputated depending on the
situation. And we had that done to half a mllion head.
And it was based on a risk assessnment. And | suppose that
is probably the first time I had ever heard of risk
assessnent .

And then following that, the risk assessor, who
was Joe Rodericks, now is one of the principals in Environ,
contracted with the National Acadeny of Sciences to do a
series of three neetings simlar to this and simlar to what
WHO did to devel op toxicol ogical risk assessnment using the
DES ri sk assessnent as a nodel

Some of you, like ne, nmay have attended and
participated in those neetings. But when we cane out of
there, we had both routinized risk assessnent and we al so
had nade it available as a regulatory tool and as a | egal
tool which we needed the | atter npbst desperately at that
time.

It remained for us to decide what the |evel of
risk was. And so the Conm ssioner of FDA, Dr. Hayes at the

time, ordered what he considered the four risk nmanagers in
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the area | ocked up at the Xerox Center in Leesburg, Virginia
to decide on a level of risk for a nunber of exercises and
for FDA in general.

Those were Mark Novi ch who was Associ ate
Comm ssioner for Medicine -- Medical Affairs, Sandy M|l er
me and Tom Scarlett who was the General Counsel. And the
i ssue was to decide whether or not we would have one in
100,000 risks, one in a mllion or one in a billion. And it
was not possible given our di munderstanding of risk
assessnent to decide which was best. And, of course, we
were prone to use the political route.

And about 11:00 p.m on the |ast night that we
were to be freed the next day to go back to our jobs, we all
had a different figure except for Tom Scarlett who as a
| awyer was w se enough not to give his opinion. But he was
finally forced into it and he did it in a way that | shal
never forget. And | suppose this is the reason we have the
ri sk assessnent and risk figure that we have.

He said, "Well, | haven't said anything now in

about six hours. So it is time for ne to say sonething.”

And he said, "I was just sitting here thinking. W are
still struggling between one in a mllion, one in a billion
and one in 100,000." He said, "I think one in a billionis
just out of the question.” And he said, "I have never
heard, | don't think it would be popular to use one in
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100, 000 because thinking about it, | have never heard a
young nman say to his sweetheart, 'My darling, you are one in
100,000." So we voted then for one in a mllion. And we
went hone.

(Laughter.)

Fol | owi ng those exercises, the next thing that
happened of note was the Wirld Health Organi zati on under the
| eadership of Fritz Kafferstein who has now beconme sonet hi ng
of an American put on a series of four neetings starting in
1995 and finishing in last spring, 1999, to define risk
assessnent for mcrobial concerns.

And these four reports, including the | ast one,
are now avail able. And sone of the sanme people who were out
at Leesburg chaired those neetings. And | think they wll
be used now t hroughout the world, certainly in the countries
that belong to the World Health Organi zation which is
virtually all

And many countries, particularly in this |ast one
that I was involved in, made major investnents in tine and
in funding in order to nake sure that they had this tool
done by this international organization. So the tinme of
ri sk assessnent as a regulatory tool is certain here.

Now, | like risk assessnent. And | think that |
would Iive a lot longer had | had it and had it been

routini zed and been the subject of some rigger when | first

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35

started out in ny regulatory career. | think it takes the
politics out of food safety to sonme extent. And I will give
you sone exanpl es of that.

You recall in the European Union-U. S. dispute over
hor nrones, when this cane before the Wrld Trade O gani zation
three years ago and the ruling came down, the EU pl eaded not
to have to yield to the finding of the WIO whi ch, of course,
found in favor of the United States and specifically in
favor of FDA/CYM The EU appeal ed not to have to do that
until they could do a risk assessnent.

And they assuned it would take 15 nonths to the
day to do the risk assessnent. And they proceeded then to
hire sone risk assessors for the first tine, and also were
painfully at a loss to explain the fact that they had never
done a risk assessnment before on this subject which neant
that they didn't know whether they were safe or not safe
because they had never thought about it.

But the power of that as a political and
regul atory and public health tool was | think forever
enshrined in the world as a result of that. |If a risk
assessnment was so inportant to the decision process in
sonething that is probably one of the nmgjor regulatory
di sputes of all time historically, if that was the case,

t hen we have risk assessnent as a tool that is enshrined

then forever.
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And then a little later, they decided to eval uate
feed-additive antibiotics. And in the pressure of the
nonent in having forgotten their comnmtment to risk
assessnment, they took action against several antibiotics
wi t hout benefit of clergy or of a risk assessnent.

| think probably they will now have to go back at
sonme point in history and do that. So the lesson to ne is
clear. And also, the concept of the risk manager.

| have been involved since the WHO neeting | ast
spring in a nunber of sem nars and neeting with various
governnments -- we are doing this with Brazil next nonth --
and trying to the mnisters -- never have | net one that was
qualified in regulatory affairs or in nedicine or science --
explain to themthat the role of risk manager is what they
really are and what is a risk manager and how do you react
and what is risk assessnent, and isn't it great that you are
the risk manager for this country and you are going to have
nore fun with less trauma than you ever thought you woul d
because of that.

And it is working. It is working around the
world. And it links in a fundanentally inportant way and
mat hematically even the risk assessors with the risk
managers. And the public is all the enriched buy because it
is a transparent affair. It is not sonething that sneaks up

on them
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And it really is what the world is denmandi ng, for
exanple, in the battle in Seattle on biotechnology. That is
really what they want. And | amnot sure they would be
willing tolive up to the outconme. But that is what they
want .

And the other thing | would say is that risk
assessnment is becom ng the international |anguage of food
safety. Food safety, you are either going to have a risk
assessnment nmentality and a risk assessnent that is enshrined
i n governnent or you are going to have a situation where you
have a | earned ol i garchy maki ng deci sions for the people.

And | have been sonmewhat part of that and |
thought it was great. But the public doesn't think that's
too great. And the first tine | ever heard how hateful it
was was when we were trying to sell the general agreenent on
tariffs and trades in the sanitary and phyto-sanitary
amendnents to that.

| appeared around a |lot of different places
telling them how great this was going to be. And | had that
unhappy assignnent. And what people woul d say, "Well, what
CODACS really is a bunch of little gnones neeting in Ronme
and in Geneva every two years. And they decide all these
horrible things for the world. W don't want any nore of
that. It is not transparent.”

And up until that tinme, | had al ways thought
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transparent applied to a wi ndow pane. But | knew t hen what
it nmeant and | knew that risk assessnent was probably the
way we would get out of that. And we actually wound up
having to pledge to go in that direction.

In the United States, as all of you know, there is
pending in Congress a bill called the Regulatory I nprovenent
Act of 1999 which woul d nmake risk assessnent |aw and woul d
require it for all regulations that have to do with public

health and virtually any other thing. Wether or not the

bill passes this year is academ c.
It was introduced last year. | think it wll
continue. And | think it will eventually pass. And it

woul d require the O fice of Managenment and Budget not to
lick their fore finger and hold it up to the wind, but to
actual ly eval uate what these regulations are going to do for
the public, or do to them And | think that is great.

And then the next thing is we had a neeting at
Georgetown | ast nonth. And the Wirld Trade O gani zation
representative tal ked about the fact that they are now
i ncorporating the requirenent for risk assessnment in all of
the issues and disputes that they take on. And that is now
a matter of legality with them

And he nodel ed -- he said he nodel ed their
anendnents after the Regulatory I nprovenent Act of 1999. So

it is passed worldwide and it is still pending in the U S
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| i ke sonme other things have throughout history.

So -- and then, of course, CODACS has further nore
enshrined it. The EU has. And | think we are seeing
hi story being made. And | would nention several nodels that
| think are -- in closing, Dr. Beaulieu -- that | think are
going to define this for us.

The Georgetown nodel that Steve Anderson will
present a little later on we had a great deal of fun wth.
And we al so | earned. Sone of the | essons we | earned were
difficult. But we are now ready to do themand we are
starting anot her one which Steve will also nention.

The FDA nodel which | got the sane tine all the
rest of you did certainly plows new ground. It is a
docunent of historical significance. The nodel in Canada by
Anna Lanberding. There was work done in the United States
by Bob Buchanon and others which we will hear sone nore
about today.

It is just actually like a textbook to ne. |
think if you want to | earn about how you use it in
regul at ory deci sion-nmaking, you need to get that first and

forenobst. And then the Listeria nonocytogenes, which is

bei ng broadly trashed around the world even as we speak, but

nonet hel ess will be a good risk assessnent nodel and | think
wi |l probably plow even better and newer ground than the SE
nodel did.
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So we now have -- we have had the phil osophy. W
devel oped the science thanks to WHO. And now we have what
is needed in order to nmake this a discipline and a very
strong discipline in regulatory decision-making. And that
is some actual nodels to | ook at, teach fromand |learn from

So with that, Dr. Beaulieu, I will conclude ny
remarks. Thank you.

(Appl ause.)

DR. BEAULI EU: Maybe tinme for one quick question
for Les if there is one. GCkay. Thank you, Les. Qur next
speaker is Dr. Doug Powell. Dr. Powell has a Ph.D. in food
science fromthe University of Guelph. He is currently an
Assi stant Professor in the Departnment of Plant Agriculture
at that university.

He is co-author of a text -- or maybe not a text,

but a book on Mad Cows and Mother's M1k which is a series

of case studies involving risk assessnent, nanagenent and
ri sk comruni cation. And he is here today to talk to us
about the inportance of risk comunication in the

devel opnment of science-based regul atory requirenents. Dr.
Powel | .

THE | MPORTANCE OF RI SK COMMUNI CATI ON I N THE

DEVELCPMVENT OF SCI ENCE- BASED REGULATORY REQUI REMENTS

Doug Powel |, Ph.D.

DR. PONELL: Always fun going after Lester. AV
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person? There we go. It keeps noving. There we go. Ckay.

| am going to make ny comrents brief and tal k about the
role of risk conmmunication. You are going to hear a | ot
about risk assessnment over the next two days. And Lester
certainly gave a good overview.

| want you to keep in mnd though the risk

assessnment wor ks best when your expectations are not too
high. And the reason why is other industries have gone
through this where if we can just get the science better, we
will have a resolution to these difficult public policy

guestions. And they are di sappoi nt ed.

(Slide.)
This is the nodel. | know FDA uses this in sone
of their other regulatory areas. It is froma 1997

Presidential Conm ssion on Ri sk Managenent. And basically
what it says is -- you know, in the past, it was assessnent
and then managenent and then communi cation, a very linear
separation

This is nore than just circles. It is not just
because it is the '90s and we are all holistic and draw
circles. It actually is a very powerful nodel that says to
integrate all three of those things. And what it really
says is you need really good science, but you al so need
real |y good comruni cations. And the reason why is because

there is so nmuch uncertainty in a risk assessnent that you
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can't just rely on the nunbers.

(Slide.)

For consuners, they often view these things as
stigma or stignata. And the risk assessnent isn't actually
that inportant. Consuners m ght not know all the details of
bovi ne spongei f or m encephal opat hy and new vari ant
Creut zfel d-Jacob disease. But if | say British beef, there
is generally a yuck factor. That is a stigmta. That is a
short-cut that consuners use.

And for a regul atory agency, they have to be aware
of that and keep that in mnd. And the characteristics
apply quite nicely to the use of antimcrobials in aninal
agriculture. There is a hazard. There is a potential for
risk, a standard of what is right and natural. You know,
why are we doing this is sonmehow viol ated or overturned.
| npacts are perceived inequitably. Lots of scientific
uncertainty. This is normal for any risk scenario.

The bottomline is the managenent and the hazard
is brought into question. And that is critically inportant
and that is why you have neetings like this, is so that you
have a cl ear and transparent managenent of hazard.

For exanple, think of the dioxin in Belgiumcrisis
t hat happened earlier this year. W just reviewed about 300
stories. | nean, it gripped Europe for a couple of weeks.

Peopl e were tal king about, "Oh, nmy God, we can't even get

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

43

food on the table.” Gocery stores were enpty.

And out of those 300 stories, we found one, one
that tal ked about the actual risk to human health and safety
in ternms of consuming the stuff. The other 299 were all
about how the hazard was nanaged and the fact that the
Bel gi um governnment knew for six weeks and didn't bother
telling anybody and directly led to their electoral defeat.

So managenent of the hazard is critical in terns
of -- because what happens is sonething is stignatized.
Things go off the rails. And it is very difficult to have a
meani ngful di scussion using all the great science of risk
assessnent .

(Slide.)

So we need good surveillance systens. And | would
argue that you generally have that. They can be i nproved.
Good conmuni cation. A credible, open and responsive
regul atory system That varies fromagency. It varies by
country. Denonstrable efforts to reduce |evels of
uncertainty in risk and evidence that actions match words.

(Slide.)

Surveillance, | amnot going to go through this.
You basically have a good systemthrough FoodNet, Pul seNet
and NARMS. You are getting sone of that basic data which
can feed into the risk assessnent that needs to be inproved.

(Slide.)
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Ri sk conmuni cati on has been around for at | east
ten years if not nore. This is the long definition fromthe
Nat i onal Research Council. The short definition is any
conversation about risk which is usually with your spouse.

(Slide.)

This is the history of risk conmunication. And
there are sone powerful |essons in here as you enbark on
ri sk assessnent for antimcrobials. Baruch Fishoff pulled
this together a few years ago. In the early days, it was

t hought all we have to do is get the nunbers right, nake the

ri sk assessnent better. W wll get better nunbers. W
wi || have answers. The nuclear industry went through this.
It doesn't work that way. It's |like you are one

in 100, 000. People only renenber the one. Al we have to
do is tell themthe nunbers. You know, if we educate the
public, then clearly we will be able to understand this
better and we will resolve conflict. Say what we nmean by

the nunbers. This is risk anal ogies, you know.

These nunbers, one in a billion or one in a
mllion. People can't get their mnds about it. So we have
to use analogies |ike, you know, well, it is like a marble

in a beach full of marbles the size of the United States or,
you know, analogies like that. And that tends just to nake
peopl e nad because what you are doing is trivializing

concern.
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Show t hem t hey have accepted simlar risks in the
past. Well, you know, you drove here so what are you
worried about this for? How many tinmes have you heard that
one? You know, these guys have figured it out to get rid of
this about 15 years ago. But we still hear it all the tine.

Show themthat is a good deal. Can you buy people
off? Actually, you can sonetines in citing hazardous waste
facilities. They always prom se, you know, a |lot of jobs
and there is usually one part-tine that ends up getting
enpl oyed.

Then we went into -- in the early '90s, we went
into what | call the happy tal k phase of risk comunication

And that is if we just treat people nice, we can get rid of
conflict and cone to sone solution. W nake them partners.
And, you know, dinton was certainly a man of the tine.
Renenber, when he was elected originally in '92, he was the
enpathetic President. He was apparently a little too
enpathetic. He felt alittle too nuch pain.

(Laughter.)

And now we've gone past that. Canadi ans export
Canadi ans and hockey players. | amtrying to uphold that
st andar d.

(Laughter.)

And the bottomline is all of the above, we need

all of that. It is not enough just to talk nice to people.
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You' ve got to have the data to make it neani ngful

(Slide.)

Now, with antimcrobials, this is generally the
state of public discussion. You get stories |ike this.
amnot going to go into it.

(Slide.)

The New York Tines, oh, |ook, fluoroquinones and
chicken. That was last -- two years ago.

(Slide.)

Certainly, there has been a dramatic increase in
medi a coverage over the |ast couple of years of
antimcrobials, in particular, the agricultural use of
antimcrobials |leading of course to a huge increase in
anti bacterial products out there, both for m crobial food
safety concerns and ot her concerns which do nothing but
accel erate devel opnent of antim crobial resistance.
However, they are all out there.

(Slide.)

FDA has entered into the fray. It has gotten a
| ot of public coverage since |ast January on a proposal to
manage antim crobial resistance. And | think there is good
recognition that these things are not direct anynore, that
there are environnental inpacts and that really we aren't
tal ki ng about the environnent.

It is not just a matter of plants are over here
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and animals are over here and humans are here. There is --
while there are different arenas, there certainly is a |ot
of cross-fertilization. And | nmean that literally with
manur e.

(Slide.)

One of the solutions then in the absence, while
the risk assessnents are going on, while you are inproving
your science, it is inportant also to denonstrate the
managenent of that risk. And we have judicious use
princi ples or prudent use guidelines. | think the Americans
are on the judicious use. And a |ot of the species have
t hese things.

But what is inportant then is, you know, it is not
just a matter of talking nice to people. You have to have
data where people are actually doing it, evidence that
actions match words. So in order to do that, | amgoing to
tal k about tomatoes.

And you nmay be wondering what's that got to do
with it. Well, actually a lot of antibiotics are used on
field tomatoes to control bacterial diseases. And this is
anot her one of the environnental |loads. And | think there
is a growi ng recognition of that.

(Slide.)

When you work with producer groups in order to

i npl enent these things, and we do this sort of stuff, we
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always find it useful to go out and survey them You know,
peopl e al ways tal k about surveying consuners to get their
perceptions. W are also interested in perceptions of
producers because if they are actually going to inplenent
sonething to reduce and manage ri sk, they' ve got to own it.

And we've done this three tinmes now with three
different groups. And we asked people the sane question we
ask consumers which is an unpronpted what is the greatest
threat in the food supply today. And the producers al ways
say inports. And it doesn't matter what country we ask,
they all say inports.

And this is expected froma risk perception
vi ewpoi nt because individuals are inpervious to risk. In
the United States, you know, there are surveys done every
year: |s drugs a big problemfor society? Absolutely. Is
drugs a problemin your famly? Uh-uh. Well, where is it
all comng fromthen? WlIlIl, it is out there. It is someone
el se. So you need a m nd-set change to denonstrate that it
is their problemand they have to own it.

(Slide.)

And this is a greenhouse tomato facility which is
not inportant. What is inportant is this sort of stuff.
You can devel op judicious use guidelines and produce
manual s. And we all have the QA prograns which feed into

those. But nmanuals aren't enough because you don't have any
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evi dence anyone has actually read it, |et al one done
anyt hi ng about it.

(Slide.)

As this cartoon says, it has, "Qur annual |SO 9000
audit is next week. W can pass the audit if we put all of
our nonconform ng docunments in the trunks of our cars and
then torch the cars.” Doesn't that defeat the purpose of a
voluntary audit?

(Slide.)

But one of the things we did with this particular
producer group that | think is instructive for inplenenting
prudent use gui delines and conmuni cating with producers and
ot hers who have responsibility to nanage this risk is we can
docunent changes. For instance, when we ask them "What are
the greatest threats to the food you eat?", in 1998, after
inports it was pesticides. By 1999, just after a couple of
rounds of neeting and after throw ng the manual out, storage
and handling and m croorgani sns were all of a sudden on the
list.

(Slide.)

More inportantly, we asked them about particul ar
prograns they had inplemented. And this is for mcrobial
hazards. And in '98, they had barely heard of it. They
wer e tal king about reduce pesticides and biol ogical control.

By one year later, we are all of a sudden able to
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show t hat the nunber one thing is they have inproved their
cleanliness. They are starting to think about keeping the
pl ace clean. Wat a concept. But for fresh produce, this
is sonething that is relatively new.

Hand washi ng and washroom facilities, not even on
the list in "98, are suddenly comng in quite high. So we
are able to denmonstrate that there is at | east an awareness.

But, you know, people can |ie on surveys.

(Slide.)

So you go an additional step. And that is we have
a student actually collecting data full-time on end product
and on water quality and doi ng pathogen testing. And that
is the data which supports the clains that they are making.

(Slide.)

So as you nove forward on inplenenting, whether it
is judicious use principles for initial nanagenent because
Lester and his group can be doing risk assessnents for the
next 20 years and they will always be getting better. That
is not to slag risk assessnents. The alternative | think is
astrology. And what Lester said is correct.

But don't put it up on a pedestal because it wll
get knocked down. It is a useful tool to provide
increnental , yet significant inprovenents in understanding.

There are a |l ot of data gaps at this point that need to be

filled to inprove that understanding. But we can't wait
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because you can be -- you can always do a better risk
assessnment. And that is the point.

In the neantine, you have to denonstrate that you
are aware of the risk and are taking actions to reduce ri sk.

And while you are doing that, you need good risk

comuni cation. And what we have shown is that, you know,
you have a scientific perception of risk. You have a public
per ception of risk.

And | amnot going to go through that today. But
in between is the activity of good risk comuni cati on,
entering into public discussions about |evels of risk. And
there is a very high | evel of awareness on this issue from
both the nedical side and an agricultural side.

(Slide.)

So as you enter into that, just sone general
| essons that we have | earned from previous case studi es and
sonme even involving the Center for Veterinary Medicine
around BST for exanple. A risk conmmunication vacuumif
allowed to develop is why things end up on the front page.
It is exactly what happened in Europe over genetically
engi neered foods which is another fun topic.

Regul at ors and industry and academ cs and
producers, everyone is responsible to conmunicate
effectively about risk. And if you are responsible, do it

early and often because you won't |ike the results if you
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wait. There is always nore to a risk issue than what
science says. And | think we are going to spend the rest of
the neeting tal ki ng about what science says.

But just keep in the back of your mnd that when
you | eave here, there will always be sonething additional
that is not necessarily about science. Even though FDA does
not have a | egal nmandate to assess that and that's proper,
just in terns of communication, you have to be aware of
t hat .

Educating the public is generally a non-starter.
Most people do not want to be educated or they would all be
here. Mbst people want to go shoppi ng, not do homework.
They want to go to their grocery store and have a | evel of
confidence so that they can focus on handling the scream ng
ki ds, not whether this thing has sone sort of problem

And it is incunbent on the regulatory agencies to
generate that |evel of trust and credibility, that |evel of
confidence in consuners.

| think everyone has agreed that the no risk thing
is out the door. You don't hear it very often, at |east not
inthe United States. Risk nessages should directly address
the contest of opinion. And that is because there are
i ssues that aren't to do with science, yet they are what is
going to be out there. For exanple, Belgium dioxin. Wat

was it about? The managenent of the hazard.
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W have to address those issues and communi cati ng
wel | because you want to say it is safe has good spin-off
benefits for risk nanagenment because it nay nmean you have to
change what you do.

(Slide.)

Finally, to use a hockey anal ogy since we tal ked
about hockey, since we export all our great players here
i ncl udi ng Wayne Gretzky -- these are ny four girls. 1 had
to-- | cane in late |ast night because | coach hockey and
had to stay for that because, you know, you've got to have
priorities, although Scott and | m ssed our regul ar hockey
ganme which to Canadians is somewhat tragic. And | am not
sure if I've recovered yet.

You know, the NHL is really upset because Wayne
Getzky quit. You know Wayne G etzky, right, you Anericans?

|"ve just got to check.

(Laughter.)

| know we exported him but, you know, naybe --
the point is Getzky was a great player, but he also was a
great communicator. Now, if you watch him-- | grew up with
him He |lives around the corner, or his parents do in

Branford. And if you |ook at himon TV, he | ooks pretty

goofy. | nean, he is about as unsnoboth as it gets, scrawny
and he is not too good | ooking and, you know, |'m not
either. Maybe it is a Branford water thing. | don't know.
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But the point is he went out of his way to talk to
the fol ks who paid the bills. And that was the fans. The
guy never turned down an interview even though he | ooked
goofy. And the reason why people believed himand |istened
to himis when you score 1,000 goals, that is pretty good
data. So get your good data and then go out and tal k about
it. Thank you.

(Appl ause.)

DR. BEAULI EU. There may be tinme for one quick
guestion if there is one?

DR. PONELL: | thought we were all going to be
qui et .

(Away from m crophone.)

IVB. : Well, this is just a general
comment. Perhaps there is sonme insight in the roomfor us
it wuld help if the ---.

DR. PONELL: Sorry. | wi sh you had told ne

earlier. You have to get out and conmuni cate about these

t hi ngs.

(Laughter.)

(Away from m crophone.)

MVS. o vell, it will be ---.

DR. BEAULI EU. Thank you, Doug. Qur next speaker
will be Dr. Al Sheldon. Dr. Sheldon has advance degrees in

m crobi ol ogy and genetics. He is a team |l eader in
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m crobiology in the Ofice of Drug Evaluation IV in our
Center for Drug Eval uation and Research

He has had 27 years in drug regulatory affairs,
experience in drug regulatory affairs including clinical
m crobi ol ogy, quality control associated with drug
manuf act ure, manufacturing and control of both bul k and
fini shed dosage forns.

And let's see if we can't reorgani ze ourselves a
little. | amnot quite sure what cords | am running over
here. Nothing seens to have unplugged itself yet. Does
that help sone? Ckay.

| think | failed to nention that Dr. Sheldon is
going to be talking to us this norning about antibiotic
br eakpoi nts, methods for determ ning those and their use in
t he nedi cal conmmunity.

ANTI Bl OTl C BREAKPO NTS: METHODS FOR DETERM NI NG

AND USE BY MEDI CAL COVMUNI TY

Dr. Al Shel don
DR. SHELDON:. | will tell you that I have an
aut ogr aph of Wayne Getzky, great guy, and it is for sale.
(Laughter.)
There we go. Good norning, |adies and gentl enen,
di stingui shed guests, colleagues fromthe Center for
Veterinary Medicine. It is clearly a pleasure to be here

today to discuss with you the establishnent of
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interpretative criteria, i.e. breakpoints for use in human
medi ci ne.

(Slide.)

Now, before | do, | would Iike to discuss the

regul atory process that is involved in setting up the
breakpoi nts. The establishnent of breakpoints really is a
mul ti-step process that occurs in two different stages.

The first of these occurs during the
i nvestigational new drug stage which is the stage where the
conpany is investigating the utility, the potential clinical
utility of the drug in clinical settings. Therefore, the
Agency requires that the conmpany submt experinmental
preclinical data to help establish the provisional
breakpoints that are going to be used in Phase 2 and Phase 3
clinical trials.

As mny presentation proceeds, | will go into
greater detail about the specifics regarding the
requirenents that need to be submtted during the
i nvestigational new drug stage.

Now, the second stage is really once the sponsor
has conpleted all of the investigational data and they have
done the analysis and they feel that the produce now can be
submtted to the Agency for evaluation and approval. This
i s done through the new drug application stage.

In this particular instance, the Agency requires
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t he submi ssion of clinical data to allow eval uation of the
correlation of the provisional breakpoints with the clinical
out cones that have been derived during the clinical trials.

(Slide.)

Now, this is -- this slide provides information
that is very inportant. And it is inportant because it
descri bes the nethods that are used and what is required of
t hese net hods in doing these kinds of studies. W have to
have confidence in the data generated during produce
devel opnment. That is, it is essential that the
susceptibility test method be standardi zed, reproducible in
order to assure precise and accurate results that have been
derived during the clinical trials.

It is inmportant in doing any surveillance studies
that you have accurate and reproduci ble nethods in order to
have confidence in the data that you are eval uati ng.
Therefore, the FDA requires the use of susceptibility test
nmet hods established by standard-setting organi zations. W
use the nethods that are established by the National
Commttee for dinical Laboratory Standards.

We al so determ ne whether a correlation exists
between the M C and di sh diffusion nmethods that are used by
sponsors. W need to understand that if an organismis
consi dered susceptible by an MC nethod, it is also

consi dered susceptible by a dish diffusion nethod, i.e. for
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resi stance.

We al so establish quality control ranges. At this
point, | would like to describe the fact that not only --
the FDA sets breakpoints. These breakpoints, the quality
controls and a listing of this information is included in
t he package insert that is approved with every NDA. There
is al so an i ndependent organi zation, the National Committee
for dinical Laboratory Standards, that al so establishes
br eakpoi nt s.

So we want to nmake sure that we are not sending
m xed messages to our constituents, i.e. the users of these
drug products. So the NCCLS actually has invited ne to
beconme a nenber of the Antibody Susceptibility Testing
Commttee to provide our views on the breakpoints that we
have established to try to assure that we are -- that we
have the sane kinds of breakpoints and that we are not
sendi ng confused nessages to our constituents.

(Slide.)

Now | would like to discuss the kinds of
m crobi ol ogi cal studies that are submtted during the
i nvestigational new drug stage. The preclinical information
required to aid in establishment under the provisional
breakpoints is as follows: W require studies on the
mechani sms of action. W need to understand the

physi ol ogi cal and t he norphol ogi cal effects of the drug.
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And, therefore, we need characterization of the
targets the drug is likely to be affecting. This includes
things like DNA replication, transcription, translation,
bi ochem cal pat hways because this provides us an
under st andi ng of how resi stance m ght energe by changes in
target side.

Now, clearly we know that there are other
mechani snms of resistance which are inportant. And | wll
di scuss those at a later tine. W need to have a clear
under standing of the antim crobial spectrum of a conpound.
This activity that is the spectrum hel ps us characterize the
potential clinical utility of the antim crobial under
i nvestigation.

The susceptibility profiles are presented usually
as histograns and popul ation distributions. And these kinds
of data hel p us assess where the breakpoints m ght be
consi der ed.

Now, as | tell you about the kinds of things that
need to be submitted, you nmust understand that it is a
conpilation of all of these thoughts and all of this data
and all of this information that goes into naking or
descri bi ng what woul d be the nost appropriate breakpoint.

(Slide.)

Now, the nmechani sns of resistance also aid in the

establishment of the resistant breakpoint. Resistance

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

60

mechani sms can limt the effectiveness of antimcrobials in
clinical settings. Thus, we require characterization of
their nechanisnms and their distributions within targeted
clinical populations.

The rel ationship of the increased susceptibility
of these pathogens to the pharnmacokinetics and
phar macodynam ¢ paraneters of the drug are assessed to
determ ne probabl e breakpoints. Cross-resistance to drugs
of either the sane class or different classes nediated by
di fferent kinds of resistance nechani sns nust be provided,
again, to provide insights on the potential utility of the
dr ug.

(Slide.)

Ani mal nodel studies are al so very inportant
during product devel opnent. They are used to assess the
potential efficacy of the drug in either prophylactic nodels
or in therapeutic nodels. They are used to investigate the
nature of the disease process and how t he product works
agai nst the specific diseases that are investigated.

They are al so used the characterize the
phar macoki neti cs of the antim crobial and to make deci sions
about the kinds of doses that should be used in humans.
They also -- the efficacy aids in characterizing rel evant
phar macodynam ¢ paraneters, also. These observations,

agai n, provide additional evidence used in setting of the
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br eakpoi nt s.

(Slide.)

Now, pharmacoki netics and pharmacodynam ¢ studi es
have been el evated to a greater degree of science in that we
nmust have a good understandi ng of the absorption,

di stribution and netabolismand elimnation of the
antimcrobial, the serum protein binding which nmay affect
the utility of the drug, and tissue distributions.

The tissue distributions are inportant because
they allow us to assess whether sufficient drug is present
at the site in relationship to the MC of the organi smthat
is being treated. This information and the ani mal nodel
studi es hel p us exam ne the rel ationship between the
ef fi cacy and the pharnmacoki netic and phar macodynanm c
paranmeters. These operations, again, provide additional
evidence that is used in setting the breakpoint.

(Slide.)

Now, an exanpl e of pharmacodynam c paraneters that
are energing fromaninmals and limted human clinical studies
are as follows: tinme above the MC for beta |lactim
antimcrobials, it seens to be a pharmacodynani c par aneter
that is inportant. That is, the tinme the drug concentration
remai ns above the M C should be greater than 80 percent of
the dosing interval to achi eve successful clinical outcone.

For fluoroquinolones, the AUCto MCratio is
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inportant. |If this value is greater than 30 for gram
positive bacteria, for exanple, we have a higher success
rate in terns of clinical efficacy or lower nortality.

(Slide.)

In summary, it is a conpilation of data derived
fromdifferent, but very related different types of studies
whi ch are used to provide insights into the activity of a
drug and its clinical efficacy. This information is used to
set the provisional breakpoints that is used in Phase 2 and
Phase 3 clinical trials.

(Slide.)

Now | would like to talk about the information
that is required for the new drug application. And
basically what we want to establish is a correlation between
t he breakpoints that have been established and the
provi si onal breakpoints that have been established during
the investigational new drug stages and their ability to
predi ct what happened in the clinical trials during Phase 2
and Phase 3.

So we are trying to establish a correlation
between M C results and clinical outconme. And that includes
bot h bacteriol ogical and clinical outconme. And this has an
i nportant aspect of the eval uation process because it
val i dates what we have set provisionally as the appropriate

br eakpoi nt s.
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Now, the down side of this approach is that in
essence we are only validating the susceptibility breakpoint
because we only allow for inclusion in the eval uation of
ef ficacy of a product organisns that are considered
suscepti bl e by the provisional breakpoint.

W really don't validate the resistance
breakpoint. W rely on resistance nmechani snms that are

available to try to determ ne where that resistance would

occur.
(Slide.)
Now, what is the purpose of susceptibility
testing? | will have to | eave you with these thoughts. |Is

susceptibility testing performed to predict clinical utility
and outcome or is susceptibility testing perforned to
noni t or changi ng susceptibility patterns in the energence or
resi stance, or is it both?

The approach that you take -- or the phil osophical
approach that you take can influence the breakpoint that you
establish. The debate certainly will not be settled in the
near future because | can renmenber from m crobiol ogy back in
ny old days that this kind of question was continuously
bei ng asked. That concludes ny presentation. Are there any
guestions?

(Appl ause.)
DR. BEAULI EU. Thanks, Al. Qur next speaker is
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Dr. Tom Shryock. Dr. Shryock has an advance degree from ny
alma mater, Chio State University, which is unchallenged in
its academ c excellence, at |east by anyone | amwlling to
listen to.

(Laughter.)

However, they have fallen on hard tinmes on the
football field lately and we won't go there. Dr. Shryock
al so has two post-docs in cystic fibrosis and pul nonary
infections. He is currently the technical advisor in
m crobi ol ogy for El anco Ani mal Health.

He has previously had experience in research and
devel opnment of animal drugs at Pfizer Animal Health and he
was an Assistant Professor at Indiana State University. He
is also currently a chair-holder I think at -- on the NCCLS.

And he is here this norning to talk to us about antibiotic
br eakpoi nts, methods for determ ning those and their use in
the veterinary nmedical conmunity.

Does anyone in the audi ence happen to have a | aser
poi nter or know where there is one in the roon? Thanks.

ANTI Bl OTl C BREAKPO NTS: METHODS FOR DETERM NI NG AND

USE BY THE VETERI NARY MEDI CAL COVMUNI TY

Dr. Tom Shryock
DR, SHRYOCCK: Thank you very much for that kind
i ntroduction, Andy. | appreciate being up here with fell ow

alumi. It is ny great pleasure on behalf of the NCCLS to
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address you today on the Veterinary Antim crobial

Susceptibility Testing Subcommittee.

(Slide.)
And since tinme is limted, | amgoing to run
through this fairly quickly as far as organization. |If you

want to check out the website, NCCLS.org, there is much nore
i nformati on about the organization. It is a standards and
guidelines witing organization. Mcrobiology is just one
of several conponents in clinical |aboratories that this

or gani zati on enconpasses.

The NCCLS process itself revolves around a
tripartite process of participation fromthe professions,
government and industry. And it uses a consensus process to
derive the docunents that it produces.

Wth respect to the devel opnent of the AST, or
antimcrobial susceptibility test nethods, | would like to
poi nt out that the current nethods are adequate for testing
rapid growi ng organisns. And the list includes
Ent er obact eri aceae, Staph., Strep., sonme m scel |l aneous
pat hogens.

What is obvious by its om ssion and gernmane for

this particular nmeeting is Canpyl obacter. There are

docunents that are avail able for human pat hogens as well as
for veterinary pathogens. 1In all of these docunents, there

are really two conponents as Al had outlined. There is a
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lot to do with quality control and nethods i ncl udi ng
standardi zed procedures, QC. And these deal specifically
with the MC test and the auger dish diffusion test.

(Audi 0 m ssing due to technical malfunction.)

And you can see here in this exanple of a single
dose, there is clinical cures ---

(Audi 0 m ssing due to technical nmalfunction.)

And the red line here would be the intended
breakpoi nt for susceptible organisns. So what we would |ike
to do is look at tine after dosing to see if, in fact, we
can achieve a concentration greater than that MC You can
see in this exanple here an eight mcrogramper m can be
achi eved for suscepti bl e.

(Slide.)

Now, when we cone to the scatter gram data set,
MCis listed on the left. Zone and inhibition dianeters on
the top side here. At this eight or |ess mcrogram per m
| evel , which was indication of a clinical success, you can
see there is a large cluster.

So that would be where we would draw the |ine and
say, okay, everything eight or less is susceptible. W go
up one dilution for internediate buffer zone. And then
anyt hi ng above that at 32 or greater would be terned
resi stant.

You will note also that in this susceptible
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popul ation, there is a range of MCs fromeight, four, two
and one and so on. There is really no way to distinguish
bet ween differences in clinical outcone of those isolates
with lower MCs versus those that maybe are a little higher.
They are all susceptible in the eyes of the NCCLS as far as
clinical outcome.

So in this particular exanple, this is what you
woul d see in the docunent as far as how those breakpoints
woul d be reported.

(Slide.)

Qovi ously, the establishment of the interpretive
criteria are not without difficulties and there is |ots of
debates usually revol ving around the correlation of these
data points. The decreased susceptibility aspects here
real |y have not been established for any agent at this point
in time.

(Slide.)

There is |lots of denographic discussions,
controlled clinical trials versus conmunity and ani nmal
di sease nodels. Those all get factored in at sone point or
another. As Al nentioned, there are sone ethical issues of
treating patients, be they aninmal or human, with high MCs
since you woul d expect clinical failure to result.

(Slide.)

Wth regard to Canpyl obacter testing on the
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met hodol ogy i ssues, Bob Wal ker at M chigan State is headi ng
up a working group that has nmenbers from both the AST and
VAST. And the objective here is to standardi ze the
met hodol ogy, to define appropriate quality control strains,
identify test nedia, etcetera.

The interpretive criteria ultinmately to be set for
treatment of Canpyl obacteriosis would have to fall into that
AST real msince there are no veterinary antimcrobials that

have a cl ai m agai nst Canpyl obacter. This would entail a

specific sponsor presentation as it would for any other
anti biotic or disease-causing agent to establish those
interpretative criteria. Once the nethods are avail abl e,
they can be applied to epi dem ol ogi c purposes.

(Slide.)

So just to sumup here and get us out to the
break, let nme say that the interpretive criteria then are
basically set on three different paraneters: the efficacy,
phar macol ogy and scattered gram or epidem ol ogy data. There
is as yet in the eyes of the NCCLS no approved net hodol ogy

avai |l abl e for Canpyl obacter testing. It is being devel oped

at this point.
And finally, the interpretive criteria which was

val i dated for Canpyl obacter will need to be set by the NCCLS

AST group, as well as the FDA upon appropriate presentations

of data and determ nations. So that concludes the renarks
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that 1 wsh to nake this norning. And | will open it up for
guesti ons.

(Appl ause.)

DR. BEAULI EU. Any questions for Dr. Shryock?

(Away from m crophone.)

VR. . Doctor, how do you know where the
i ssue is species-specific MC ---?

DR. SHRYOCK: The question was how do we deal with
speci es-specific issues given the fact that there is
di fferent paraneters of absorption and netabolism etcetera.

Each sponsor brings forward that specific kind of data for
t he pharnmacol ogy in the target aninal species for which
interpretive criteria are being requested. And that is what
makes this a real challenge and really sets the basis for
the need to do this on an ani mal -specific basis.

For exanpl e, when we have a particular antibiotic
that is used in tw different food ani mal species, say beef
and poultry, the sponsor needs to bring forward the rel evant
information for each one of those species. And the break
points could be different between those different species
because of the pharnmacol ogi ¢ behavior of those -- of that
agent in the two different species. They are different.

DR. BEAULI EU: Any ot her questions? W are
running a little behind this norning. W got a late start.

| woul d beg your indul gence in getting back here within 15
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mnutes. |f that doesn't suffice, I would rem nd you that a
| ong break equals a short lunch. | will see you in 15
m nutes, folks.

(Whereupon, a brief recess was taken.)

DR. BEAULI EU. Take your seats, folks, so we can
get started. Hopefully folks will join us al nbst
i mredi ately. Qur next speaker is Dr. Kirk Smith. Dr. Smth
has a D.V.M fromlowa State, Ph.D. fromthe University of
Georgia. He is currently Supervisor of the Food-borne,
Vect or Borne and Zoonotic Di seases Unit of the M nnesota
Depart ment of Health.

He was formerly with the Epidemc Intelligence
Service at CDC. Dr. Smith is going to speak to us today

about epi dem ol ogy of Canpyl obacter in humans.

EPI DEM OLOGY OF CAMPYLOBACTER | N HUVANS

Kirk Smith, D.V.M, Ph.D.
DR. SMTH. Thank you. And good norning. This is
kind of a daunting task to cover this topic in ten m nutes.
So bear with me if | speed through some things.
(Slide.)

Vel |, Canpyl obacter is the nost commonly

recogni zed cause of bacterial gastroenteritis in the United
States. It is estimated that there are about two mllion
synptomati c i nfections per year which is a figure you wll

see in the risk assessnment. And this corresponds to roughly
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one percent of the United States popul ation.
The nost comonly identified species of

Canpyl obacter anong clinical isolates fromhumans is C_

j ejuni which accounts for 95 to 99 percent of the isolates.

Most of the rest are Canpyl obacter coli which is clinically

i ndi stingui shable. So when you tal k about the epidem ol ogy

of human Canpyl obacter infections, we are talking primarily

about C. jejuni.
(Slide.)

Canpyl obacter jejuni is found worldwi de. As in

the United States, it is very conmon in other industrialized
countries. It is actually hyper-endem c in devel opi ng
countries. And nost children will experience nmultiple
infections by the tine are a few years of age. And so it is

not common that Canpyl obacter is a conmonly identified cause

of traveler's diarrhea.
(Slide.)
W will get nore into the clinical signs and

synptons | ater. But Canpyl obacter causes diarrhea, often

with fever and cranps and often with bl oody stools. The

i ncubation period can range anywhere fromone to ei ght days.
But it is typically three to four days. It is usually a

self-limted illness. But it can cause serious invasive

illness, particularly in the elderly, infants and the

i mmunoconprom sed.

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

72

(Slide.)

Just to nention FoodNet briefly. Some of you | am
sure are famliar with it. It is a collaborative agreenent
bet ween these federal agencies and certain state health
depart nments.

(Slide.)

And these are the FoodNet sites currently that
cover a popul ation of about 20 mllion people.

(Slide.)

And FoodNet does active surveillance for a nunber

of bacterial pathogens including Canpyl obacter. And it does

surveillance for parasitic organi sns, syndromes related to
f ood- borne di sease and al so food-borne di sease out breaks.
(Slide.)

Vel |, based on FoodNet data, again, Canpyl obacter

is the nost commonly recogni zed bacterial cause of
gastroenteritis anong the FoodNet sites. And you can see it
is consistently so each year.

(Slide.)

And this graph shows the seasonality of

Canmpyl obacter infections in this country. And typically

what you will see is a marked upswi ng in cases during May or
June and then a peak in July and August and a steady
decrease throughout the rest of the year.

(Slide.)
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And this graph is Mnnesota data, just a little
different way of showi ng the same thing, the sunmer

seasonal ity of Canpyl obacter infections.

(Slide.)
Vell, this graph shows the age distribution of

Canpyl obacter cases. By far the highest incidence is in

infants where we will see an incidence of greater than 50
cases per 100,000 people. Children |ess than five years of
ago also suffer a fairly high incidence, not really
dermarcat ed on this graph.

W see a second peak in incidence anpongst young
adults 20 to 30 years of age and to a | esser extent 30 to 40
years of age.

(Slide.)

Vel |, alnost all human Canpyl obacter infections

are accounted for by these sources, poultry, unpasteurized
m | k, inadequately treated surface water, pets and foreign
travel. The specific sources of infection during foreign
travel aren't really known, but are very likely to be the

ot her sources on this |ist.

(Slide.)
Vell, poultry is by far the nost inportant source
of Canpyl obacter for humans. In nost surveys, you will find

that 50 to 80 percent of retail products are contam nat ed.

And poul try accounts for roughly 50 to 70 percent of
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sporadi ¢ human infections with Canpyl obacter. And this is a

figure that you would also see in the risk assessnent.

In evidence fromthroughout the world including
somre work we have done in Mnnesota, it is apparently that
poultry is a source for fluoroquinol one-resistant

Canpyl obacter for humans, as well.

(Slide.)

This tabl e shows out breaks of Canpyl obacter that

have occurred in the United States from 1978 to 1996. And

first let me say that outbreaks due to Canpyl obacter are

rare. You can see an average of about six per year in the
whol e country. And when they do occur, you can see they are
f ood- borne or water-borne. The specific source for nmany of
t he food-borne ones is actually unpasteurized mlk.

You can see poultry isn't inplicated specifically
i n many out breaks, but many of the other food itens that are
| i nked to the outbreaks have actually been cross-
contam nated with poultry in the kitchen

(Slide.)

The seasonal ity of outbreaks due to Canpyl obacter

is different than the seasonality of sporadic cases. Again,
sporadi c cases, seasonality in the sumrer outbreaks. The
seasonality tends to be in the spring and in the fall. And
this is due to largely to the seasonality in outbreaks due

to unpasteurized mlk shown in yell ow and due to
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i nadequately treated water in bl ue.

(Slide.)

Okay. So just a brief summary. Summer
seasonality. Sporadic cases are -- account for the vast
majority of cases, are far nore common than out break-
associ ated cases. Sporadic cases occur for 99 percent of

al | Canpyl obact er cases.

Poultry is the primary source of Canpyl obacter for

humans in the sporadic cases at |east. And person-to-person
transm ssion of this organismis rare. For sone reason, we
-- it just doesn't appear to be very efficient. W don't
see the institutional outbreaks. W don't see the day care
out breaks that we do with sone ot her pathogens such as

Shigella and E. coli 0157: H7.

(Slide.)
Okay. Back to clinical features. Infection with

Canpyl obacter can range from no signs whatsoever, it can be

asynptomatic, or it can cause death. D arrhea is a
hal | mark, of course, and it is often severe, often producing
bl oody stools. Fever can occur. Abdom nal pain, severe

abdom nal pain is another hallmrk of Canpyl obacter

infection. And the nausea and nal ai se occur commonly, as
wel | .
(Slide.)

Now, Canpyl obacter gastroenteritis is usually
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self-limting. The duration is usually |ess than a week,
although it is a pretty m serable existence for a week. It
is a debilitating ill ness.

The duration can be up to three weeks in 20
percent of cases. Systemc infections are rare. Most
isolates are fromstool. Only about 0.5 percent of isolates
are fromblood. And the hospitalization rate for confirned

Canmpyl obacter infections is about ten percent, ten or 11

percent. And that is really a fairly high figure when you
t hi nk about it.

(Slide.)

The case fatality ratio froma coupl e of outbreaks
is three to 24 per 10,000 cases. And it is estimated that
there are 100 to 150 deaths per year in the United States.

And Canpyl obacter not only causes gastroenteritis, but it

does cause sone chronic sequel ae i ncluding reactive
arthritis and Guillain Baret syndrone.
(Slide.)

So antibiotic treatnent for Canpyl obacter

gastroenteritis is not needed in nost cases. It is
beneficial to patients with prol onged or worseni ng synptons,
hi gh fevers or bloody stools. And it is definitely

i ndi cated for patients who are i mmunoconprom sed or
pregnant. This is very inportant. Qur inmunoconprom sed

popul ation is going to do nothing but grow as the baby
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booners age.
(Slide.)

So the drugs of choice for Canpyl obacter when

treatnment is indicated are either erythronycin or a
f I uoroqui nol one such as G profloxacin. And fluoroquinol ones
are used widely for the enpiric treatnent of gram negative
bacterial enteritis. And it is also a treatnent of choice
for traveler's diarrhea.

And so where as both will work fine on

Canpyl obacter, erythromycin actually is not effective for

t he other causes of bacterial gastroenteritis. And that is

what causes a problem for physicians, is Canpyl obacter needs

to be treated early. And so treatnent needs to be started
before culture results are back

(Slide.)

Just quickly, alittle bit about NARMS on the
human side. Just quickly, G profloxacin resistance was

docunented in 13 percent of Canpyl obacter infections both in

1997 and ' 98.

(Slide.)
| just quickly want to tell -- this is the work
that we had published in May. | do have reprints of this

article for anybody that is interested in catching me during
the next two days. But quickly, in that we show -- and

these are the data -- the data from 1998 are what is in the
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paper. These are the percentage of Canpyl obacter isol ates

submtted to the M nnesota Departnent of Health that were
resi stant to quinol ones.

In red are the yearly figures. 1In blue are the
quarterly figures. 1In 1998 -- that is as far as we got
publ i shed, the yearly data, the yearly percentage resistant
was ten percent. In 1999, now, of course that is not
counting Decenber yet, but things won't change nuch. But
not counting Decenber, the yearly percentage resistant is
over 17 percent now.

And you can see during the first quarter, 39
percent of isolates were resistant. And even during the
trough in the third quarter of this year, over ten percent
of isolates were resistant.

(Slide.)

And this is in the paper, so | won't bel abor it.
But we did show a clinical effect. Quinolone resistance did
result in a longer duration of illness for patients that
were treated wi th quinol ones.

(Slide.)

And we did isolate G profl oxacin-resistant

Canmpyl obacter frompoultry and -- quite commonly and showed

identical DNA fingerprints in resistant isolates from
chi ckens and donestically acquired resistant hunan cases.

(Slide.)
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kay. And that is ny whirlwind tour. And | wll

stop there. Thank you.

(Appl ause.)
DR. BEAULI EU. Maybe one question for Dr. Smth.

Ton®

(Away from m crophone.)

VR. : Yes, | was curious to see if your
nunber graphics supplied --- less --- evidence ---
particul ar segnent of the population --- Canpyl obacter?

DR SMTH. Well, absolutely. | really don't

think a lot of it conmes directly fromeating raw or
under cooked poultry. | think nost people know not to eat
under cooked chi cken.

VWhat | think is happening is | think the vast

majority of Canpyl obacter infections frompoultry actually

cones from cross-contam nation in the kitchen of other food
itens, food preparation surfaces, utensils and so on and so
forth. So that would be ny best guest.

DR. BEAULI EU: Thank you. Qur next speaker is Dr.
Paula Cray. Dr. Cray has a whol e series of degrees
associ ated with m crobi ol ogy, bacteriol ogy, biochemstry,
veterinary mcrobiology. She is currently the Research
Leader of the Antim crobial Resistance Research Unit at
USDA' s Agricultural Research Service at the Russell Research

Center in Athens, Georgia.
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She has a great deal of experience dealing with

f ood- bor ne pat hogens, particularly Sal nonella and

Canpyl obacter. And she indicates that one of her other

interests is she is also proficient in fast foods. And she
and Dr. Sundl of m ght want to conpare notes there because
know he is an expert at MDonal d's.

EPI DEM OLOGY OF CAMPYLOBACTER I N ANI MALS

Dr. Paula J. Fedorka-Cray

DR. FEDORKA- CRAY: M fast food expertise is
dependent upon which toy is out.

(Laughter.)

Vell, it looks like I have to re-boot the
conputer. It put itself to sleep. So | will take a nmonent
to say that I will stick with the thought that Andy gave
earlier that developing gray hair is a result of a
antimcrobial resistance. | keep trying to tell my children
now that this is the professional |ook.

And | caught them on a tel ephone conversation

recently telling nmy nother that a bottle of her Cairol

would fit really well in ny stocking this year. | am not
sure where that is going to leave ne. | hope it is a good
color. | guess | could get purple to match ny conputer
too. | saw a few of those in Paris |ast week.

(Laughter.)

Vell, with this nodern technol ogy, | had nodern
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technology glitches in -- this week when | left ny power
cord on Monday at home and found out that you just can't
pl ug your finger into the socket.

(Slide.)

Il will start by saying that sonme of the production
statistics, just to give you a background on where we are
coming from 8.25 billion chickens were -- are estimated to
be in production for 1999. And nore than 29 billion pounds
of ready-to-cook chicken is produced. This results in an
econonmi ¢ inpact of 22 billion dollars for the whol esal e
val ue of these shipnents.

W eat it is projected nore than 79 pounds of
chi cken per year per individual. This is increased from 28
pounds per person in 1996. And our estinmated expenditure
for these products is 40 billion dollars. A retail price
for chicken has increased fromreally a mnuscul e amount to
$1. 02 per pound.

However, it is supposed to be 44 percent |ess than
it was many years ago, though | don't seemto think that the
| RS has nuch thought about that. And I know my sons who
consune vast quantities of food have no consideration for
what anyt hi ng costs anynore.

(Slide.)

There are top states for produci ng chi ckens which

sonetinmes results in a regional analysis. And broiler
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conpani es directly enpl oy 300,000 Anericans. Now, if we

| ook at Canpyl obacter itself, | was pleased to see that Kirk

really gave a |l ot of the epidem ologic aspects. So | wll
concentrate a little bit nore on the mcrobiol ogic aspects.
It is a fastidious organism And really, it is

fairly fragile conpared to sonmething |ike Sal nonella which

can survive in the environnment for years at a tinme and
survive in many different neans and states.
However, it has been denonstrated that

Canmpyl obacter can survive for weeks in soil and water.

don't think that it has been clearly denonstrated that

Canmpyl obacter can survive for a very long period of tine on

surfaces. And we don't find that surface survival even in
the |l aboratory is very high. And | can assure you that OSHA
doesn't want to come on a daily basis to the | ab and check

t he bench tops.

It is a gram negative organi smwhich nakes it one
of the nore popular organisns. It has a notile nature which
hel ps us in identification. And it has special oxygen
requirenents in that it requires a | ow oxygen, a m cro-
aerobic environnment for growh. So this confounds and
conpounds our problens in the |aboratory as we try to
propagate it.

It often requires special nedia including the

addi ti on of blood and bl ood products, iron and ot her
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conpounds for growth. Over-growh is highly likely, in fact
al nost -- nost often observed on a daily basis regardl ess of
what one puts into the broth nedia for selection. And this

confounds our sel ection of Canpyl obacter.

And often it is mssed. So | wll still conment
from Dave Nesbitt who gave a comment at our USDA/ FSI S
neeting earlier this week when he said that they noticed 80
percent preval ence in swine. And soneone said, "Ch, you are
doing well. You only m ssed 20 percent.”

So the range for preval ence estimtes go anywhere
fromzero to 100 percent. And | think that a |ot of that
has to do with selection nethods and skill of the |ab
itself. Antibiotics are often required to mnimze the
overgrow h in the nedia.

And this may effect recovery of sone of the
organisnms. And --- gas that is used in nedia often as a
selector. And it may select specifically for jejuni and
coli populations which may m nim ze the preval ence of sone
of the other serotypes.

(Audi 0 m ssing due to technical malfunction.)

--- you will find halviticus comng fromcattle

--- is why don't we see it for three weeks. GCkay. Wiy is
it sodifficult thenif it is there and we have the genetic
relationship fromthe breeders to say that, in fact, it went

fromthe breeders to the chicks but we don't see it for
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three weeks? Wiat is happeni ng?

And we have a |lot of different theories about
that, but that is a hot and heavy topic right now for
scientific pursuit.

Now, one of the things though that we do observe
is that within a single bird, we can see m xed species. And
they are often recovered in varying nunbers. W can have

coli and jejuni, lari, nmaybe sonme --- all coming fromthe

sanme bird. And it is hard to predict in what population it
is going to be, although of course nost often it will be

jejuni or coli predom nating over the other |esser species.

M xed speci es have al so been recovered from human

fecal sanples. And this then puts the question of our

selection criteria for any one colony on a plate. If we are
| ooking on a plate, typically -- because |I have ny nice new
little purple conputer, | failed to put all of ny nice

little pictures on here.

But if we look at a plate of m crobiologic nedia
and we have, in fact, the opportunity to pick nmultiple
colonies froma plate, which one are we going to select.

And this can be confounded by the culture nethods and by the
fact that we have this m xed population and it is difficult
to predict exactly what is comng fromany one individual
sour ce.

(Slide.)
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Now, although we have this m s-population, it is
of ten confounded by our culture nethods, as we said. And if
we | ook to genetic identification to do rapid PCR tests, for
exanple, while it can provide us with information about the
m xture, it doesn't provide us with an isolate to do any
further characterization. So that's what limtations we
woul d have in using genetics to identify what is in a
popul ati on.

So then if we finish us | ooking at sl aughtered,
all of our populations are, in fact, mxed then in the chil
tank in particular. And there is a high probability that,
in fact, the carcasses will acquire other strains while

mxed in this fecal soup. And we are the premiere lab for -

(Audi 0 m ssing due to technical malfunction.)

And these m xed popul ations that are observed in
sl aught er sanples then, we have to ask ourselves fromthe
scientific standpoint what are these differences between the
strains that m ght be comng fromany --- of each individual
isolate and with respect to the resistance profiles that may
or may not be identified fromthe sel ected isolate.

And then we have to ask ourselves then how do we
facilitate selecting an isolate. Many nenbers fromthe
| aboratory are in the back. To them | owe great deal of

t hanks. We have had nmany pizzas over the year, increasing
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from1,000 to 5,000 colonies is to integrate ny budget there
along the pizza lines. So the Pizza Hut will be happy.

So these are sonme of the questions | think that we
have to ask ourselves scientifically. If we |Iook at sone of
our information, we see that just by random chance, 33
percent of our isolates that we sel ected over the course of
the year were coli as opposed to jejuni which suggests that

there is a higher population of coli actually going into the

human popul ati on.
(Audi 0 m ssing due to technical malfunction.)
--- associated with jejuni. W do see a nuch

hi gher resistance with coli conpared to jejuni for both the

human and poultry isolates. And | will |eave you with that.
(Appl ause.)
DR. BEAULIEU. |1 quick question for Paul a?
IVS. . In Europe, we see the sane

seasonal peaks that you have shown in your material in the
U.S. But you also see the sane seasonal peaks in the
poultry. The thing is that the human peaks ---

(Audi 0 m ssing due to technical malfunction.)

DR FEDORKA- CRAY: \What we do is seasona

association with Canpyl obacter also in the poultry

production, although this may, in fact, be confounded by
region in that we have different climctic areas that we

woul d be dealing with. So the prevalent --- region for any

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

87

nunber of reasons.

And then we can -- we have observed sone studies
whi ch we have been involved with in which there really
wasn't much of a seasonal analysis or, in fact, we do find
times that it shifts. And those may be due to clinmactic
reasons.

One of the things that Norman Stern has reported
on is that when there is a nore -- nore rain or humd

conditions, then the preval ence of Canpyl obacter increases.

So even though you see you nay have an off season when you
shoul dn't be seeing it, say winter, if it a rainy winter
that is alittle bit warner, then I would guess that the

preval ence of Canpyl obacter, in fact, may be higher at that

point intime. So --

DR. BEAULI EU. One | ast quick question.

(Away from m crophone.)

MR. : A coment. Relative to chillers
and in poultry processing plants, the additive of fecal
soup, as a veterinarian working in this industry, | feel
that that is the thing. That the chillers are nostly after
---, after the food separation of the carcasses, after at
| east one, two, three --- antimcrobial conpounds.

And | mght add that there is a zero tol erance for
fecal material in chillers established by USIS. And | know

of plants --- chillers. If you think this is a small task
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for sinply a chiller that holds thousands of gallons of ice
water, let ne tell you it is not. So | amtaking sone
exception.

DR. FEDORKA- CRAY: And you are right --- for
colony on that. And | should not have nentioned it as fecal
soup. | think that when you look into that, you will see a
| ot of carcasses. And a better description would be that
all the carcasses are in close contact with one another and

have the ability -- a |ot of the Canpyl obacter contam nation

does occur on the skin and skin surfaces.

And so the opportunity for mxing and rubbing is
there. | neant in no way to inply that they were standing
in alot of fecal soup.

(Away from m crophone.)

MR. : Well, even as a --- chiller ---
agitated ----.

DR, FEDORKA- CRAY:  Yes.

VR. : --- by air. Yes, their contact
where there is also separation where the ice and the warnth
conpletely surround the carcasses. But the question | have
-- and | sawthis in the docunment that you have just given
us. | see here it is referenced where we ---

DR. FEDORKA- CRAY: Right.

VR. : --- as literally an enrichnent for

growi ng Canpyl obacter. Now, when do you do that? Aren't we
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actually selecting the first stage of devel opnent of
resi stance for ---?

DR. FEDORKA- CRAY: There is a debate about that.
And we have tal ked about that with CDC. W are | ooking at
some of those mechanisns. | think that -- let's see, N na,
do you want to speak to Cerald's -- | think Gerald feels
that there is no selection, is that correct, as far as there
is no genetic selection ---

(Audi 0 m ssing due to technical malfunction.)

--- for isolates that are nore prone to that first
step because they will have to have sone resistance to the
nalidixic acid to propagate. And there is a disparity in
nmet hods in how isolates are selected. And that --- you
know, and if that is in fact the case, then all of these

graphs and everything have to have a discl ai ner associ at ed

with it.

We don't use it for our selection purposes. It is
an identification tool. But other labs wll.

DR. BEAULI EU. Thanks, Dr. Cray. | amsure Dr.
Cray will be around for your other questions. | amsure she
wi |l be happy to answer those one on one. There is also

time set aside this afternoon for additional questions. Go
ahead, Davi d.
Qur next speaker is David Vose. David is an

i ndependent risk analysis consultant currently located in
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France which I think falls into the category of it is a
tough job, but sonebody has got to do it. He is an expert
in --- risk analysis with ten years experience in sinulation
nodeling. He has applied his expertise to a wi de range of
problenms fromoil and gas production to banking to

epi dem ol ogy all over the world. And David is going to take
us through the risk assessnent.

PRESENTATI ON OF CVM RI SK ASSESSMENT

Dr. David Vose

DR. VOSE: Thank you. Good norni ng.

(Slide.)

The CVMrisk assessnent, what | amgoing to try
and cover in the 40 mnutes that | have got is, first of
all, what we nodel ed and why, the |ogic associated with that
nodel. And | am sure that that appears to sonething of a
bl ack box to at |east a few of you.

| amgoing to talk the results that we have
gl eaned so far, uncertainty analysis which is a |large part
of what we have been doi ng, recognizing the degree to which
we do and don't know. And as Wes pointed out in his
presentation, that a great deal of the value of risk
analysis is to work out what it is you know and don't know.

And | am al so going to descri be how one m ght use the
nodel in brief formto help make your regul atory deci sions.

Vwell, first of all, of course, | have to recognize
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the teamthat | have been working with. First of all,
Sharon Thonpson who is ny boss so she cones at the top of
the list. Sharon took over with this project halfway
through fromPeggy MIler. And | take ny hat off to her
because that is a tough job to do. 1[It is halfway through
and she suddenly has got to understand what we have been
doing. And it was a very conplicated problemthat we had to
deal with.

| al so have to thank Peggy MIler who was the
initiator of this project. And | have to recognize to Peggy
that she was the person who originally thought of this
approach to assessing this risk, as nuch as | woul d have
liked it to have been ne. | sinply executed what was a very
clever idea from her.

There is nme, the consultant, of course ---. Kathy
Hol linger -- just in case you don't know because you wil |
end up in the wong place if you don't know that, sonewhere
i n Germany.

(Laughter.)

Okay. Kathy Hollinger, as Dr. Sundl of has said in
hi s opening remarks, Kathy put an awful |ot of effort in.
And she sort of reminds nme of a bulldog. | amBritish. And
so she has the tenacity of the bulldog who will go out and
just keep collecting information and not be satisfied. She

woul d often come up with a comment to ne, "But it is not
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that sinple, David", which gets very irritating because |
would Iike it to be. It's a nodel. But all power to her.
She kept ne on line.

As did Mary Barthol omew who spent a lot of tinme
hel pi ng coll ect the data and anal yzed the data that was
given to us in forns that weren't necessarily exactly what
we needed. In quantitative risk analysis, you need
nunerat ors and denom nators very often because you want to
wor k out uncertainty.

People will tell you, "Ch, well, we found 30
percent resistance.” They don't like to tell you that they
only checked five chickens. So we need nunerators and
denom nators if we are to say what that nmeans. And Mary has
done a great deal of hel ping obtain that information.

(Slide.)

Okay. This is the only slide with this nuch
information on it. So | apol ogize. Wy do we nodel

f I uoroqui nol one-resi stant Canpyl obacter in chickens? Well,

this was originally set up as a pilot study to determ ne the
feasibility of doing the risk assessnent on antim crobial,
bacterial, blah, blah, blah.

W wanted to | ook at the data needs that woul d
incur and we wanted to | ook at the source of information
where we may be able to find that data. As others have

poi nted out, Canpyl obacter is the nost commonly known cause
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of bacterial food-borne illness in the U S

Ni nety-ni ne percent of Canpyl obacteriosis are
sporadic illnesses which nakes life a |ot easier froma
mat hemati cal point of view |If they were these outbreaks,
then we would have a nore difficult problem

Chicken is, as others pointed out, the nost
commonly identified risk factors for Canpyl obacteriosis in

the U S. It has been -- Canpyl obacter has been reported to

devel op resistance quickly to fluoroquinol one which, again,
makes our problem nmuch nore sinple. Fluoroquinol ones are

i nportant antimcrobials, of course. It is a valuable drug
to us and we want to nake sure that we guard the val ue of

t hat drug.

And nost inportantly, we felt that certainly as we
started to nove along this part, we felt that there was
enough data in order to produce a neani ngful quantitative
risk analysis. | ama quantitative risk analyst. | am
i nvolved in the mat hematics of things.

Anot her option is to go down the qualitative route
where you just sinply identify the factors and talk
descriptively about the problem And other organizations
have done that.

(Slide.)

Okay. Well, this risk assessnent nodel ed direct

transfer of resistance because fl uoroqui nol one resistance is
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on the chronosone. It is not transferred to other bacteria.
This is sonething I know absol utely not hi ng about. But
because it is not a two-step process, it makes, again, our
mat hematics a little sinpler.

You can see that we have picked out this

particul ar problemfor two reasons then, Canpyl obacter

fl uoroqui nol one resistance in chicken. A) Because it is a
big issue. But B) because there is data there. And C) the
mat h makes it feasible.

Now, we are going to try sone further anal yses on
the risk initiatives underway to | ook at other m crobial
resi stance i ssues such as indirect transfer. That nmay or
may not be sonething that we can feasibly do quantitatively.

But we are certainly not going to start out saying yet we
are going to be able to do everything else quantitatively
because we could do this one so.

But -- so the point to take away | suppose here is
that if we couldn't have done it quantitatively on this risk
i ssue, we certainly wouldn't be able to do it on the others.

But we can, so we have got sone feeling of security that we
can proceed on.

(Slide.)

Okay. The probl em we nodel ed, imgi ne you have
poultry in a shed. They get sone disease, e.g.

collibacillosis. | probably said that wong. They are al
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treated with a fluoroquinolone. Then that fl uoroqui nol one-

resi stant Canpyl obacter, it proliferates in the drug because

-- sorry, proliferates in the poultry gut because all of the
ot her bacteria have been erased.
Then us humans go and eat that chicken and they

get contam nated with that Canpyl obacter. And then they go

to the doctor and the doctor says, "Oh, you are ill. Take
sone fluoroquinolone.” And nothing happens. So to how nany
peopl e woul d that occur is what we are trying to work out.
Now, there will be a | ot of people I think who
woul d criticize this nodel because it is not a predictive
m crobi ol ogi cal nmodel. A predictive m crobiol ogi cal nodel
woul d say, for exanple, |ook at the nunber of pathogenic
organi snms in the chicken and then flow through, see how nany
were gotten rid of in chillers that the gentlenman in the

back was tal ki ng about through evisceration, etcetera,

etcetera.

How many woul d be | ost through natural attenuation
of the nunmbers fromchilling or freezing, and then the
cooking. And, oh, it just goes on and on. | mean, you can

think of so many things. Even if we just dealt with the one
| ast issue. Here is a quantity of chicken that has

f I uor oqui nol one-resi stant Canpyl obacter on it and you go

feed it to soneone. Well, who do you feed it to. You know,

if I gave all of you out here the sane dose with the sane
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pat hogenicity, you would have varying reactions.

There woul d be any nunber of you who woul d have
light illness. Sonme would have no effect at all. And it
woul d depend on, for exanple, what you had -- when you had
your cup of tea, did you have sone yogurt if there was any
out there? D d you -- have you had a full neal? Have you
had nothing to eat yet this norning |like me, etcetera,
etcetera.

So it is an extrenely conplicated problemif you
want to | ook along the mcrobial part. And certainly from
the point of view of the regulator, the Food and Drug
Adm nistration here, it really wasn't relevant to | ook at
all of those parts.

Now, fromthe point of view of industry, | can
quite imagi ne that they would want to work out ways that
they can try to reduce the nunber of bacteria that actually
were |loaded in their chickens. Absolutely right. It is
fair to say is it fluoroquinolone that should be used or
should we try and work out ways of reducing its use; is
there any effect on the chicken population. Right.

(Slide.)

So we chose this rather sinple nodel as being the
nost appropriate. Now, although it is sinple, we can nake
corrections to the original assunptions for changes in the

system For exanple, if changes in human feeding patterns -
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- if we eat nore chicken or less chicken or if we tend to
eat it nore cooked or |ess cooked, things like that. W can
probably start maki ng some kind of fudge factors, but
reasonabl e guess fudge factors that will allow us to update
our nodel as the system changes, if it does.

But the essential real benefit of this is it
provi des a responsive neans of continually assessing the
risk. By responsive, | nean if we keep nonitoring the
probl em we can assess nonth by nonth or quarterly by
gquarterly, we can assess the size of the risk.

Now, if we had gone down to a predictive
m crobi ol ogi cal nmodel with so many changes to the system
| i ke they change the nunber of chillers that they use or the
frequency with which they clean themout, well, we would
have to go all the way back and do a nuch nore conplicated
anal ysi s.

So the point of this is it is easy to use. And we
can get a quick idea of the size of the risk that we are
exposing the U S. popul ation to.

(Slide.)

Okay. Now, to nmy mind, this risk analysis -- this
m crobial risk analysis is unique in that we found data to
gquantify all the nodel paraneters. | say uni que because |
have been involved in a nunber of mcrobial risk assessments

including the United States of Anerica. And al nost al ways

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

98

-- well, always we have sonmewhere along the line to nake a
guess. W have to assune sonething that we really woul dn't
li ke to have to assune. W have to use a surrogate bug for
t he dose response, etcetera, etcetera.

Vell, in this particular risk assessnent, we have
thanks largely due to Kathy and Mary found data to quantify
every single paraneter. And that data has cone froma
nunber of sources, from FoodNet surveys, physicians
reports, CDC s attenpt at a case control study, NARMS, from
poultry industry, data on consunption and production, U S
popul ati on records, etcetera.

Data didn't just have to be collected, but it had
to be collected in a formthat allowed us to perform
uncertainty analyses. So we had to dig out not just the
information |ike preval ences and percentages. But we had
to, as | said before, talk about nunerators and
denoni nat or s.

Now, given all of that, 1998 was the first year
that we were able to produce a conplete set of data. So we
had both sides of the equation that | amgoing to tal k about
in a mnute, we had data for everything. Wat | had
originally inmagined doing and | had hoped that we woul d be
able to achieve is to conpare several years of data fromthe
past. And we would get a much nore firm understandi ng of

what was goi ng on.
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So | suppose at this point we are in the first
year of what | hope will be several years of data collection
that will make us nore and nore able to understand the

connecti on between Canpyl obacter-resistant fluoroquinol one

in chickens and the effects on the chickens.

(Slide.)

Al right. If you read through the risk
assessnment report that we have done, probably a |ot of you
wi |l be confused about this quantifying uncertainty.
Uncertainty is about the state of our know edge. There is
in theory sone paraneter value that is out there that could
be known. But we will never have perfect data. W wll
never have perfect information about that paraneter.

And if we just take at face val ue sonme of the data
that we have when we have a very snmall anmount of data, we
can be very wong. W can be overly conservative. W could
be overly pessimstic. W don't know But we would be very
wong if we just take the data at face val ue.

If | toss a coin three times and | get two heads,

you are not going to tell ne that the probability of the

heads is 66 and two-thirds percent. It wouldn't nmake sense.
Vell, that is the same principle.
In this particular problem-- analysis, we used a

Bayesi an approach. And there were good reasons for that.

First of all, it allows us to conbine dissimlar data. So
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we were able in a couple of instances to take a set of
information over here with a particular certainty with
information involved in both of those two different studies.

A potential criticismof the Bayesian analysis is
that we have to introduce sonething called a prior
distribution. And that would introduce a very small bias.
And Dr. Cox, who is following ne here this norning, wll
probably nention that being a Bayesi an nmat hemati ci an.

But having said that, the data set sizes mean the
results pretty nuch equate to the classical statistics
estimates which is perhaps the things that you renenber from
university and certainly | ess controversial, although
Bayesian inference is certainly growing in use.

(Slide.)

And so quantifying uncertain analysis not only
tells us how nuch we really know and how good our
predictions can be. But it also tells us where we should be
able to collect nore data and how it would be useful.

(Slide.)

So here is an exanple. This is a distribution of
uncertainty about a particular probability. And you have --
"1l get ny laser pen here. You have three distributions
here. The first one, which is this broad curve here, is
tal ki ng about your estinmate of a probability.

If you were, say, to take -- go to a popul ation
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and say -- oh, let's tal k about Republicans and Denocrats --
ask four people, "Are you going to vote Republican or
Denocrat?" -- and | can do that because it is 50/50, so | am
all right. Two say Republican and two say Denocrat.

Vell, if | amtrying to extrapolate to the true
popul ation, | know that | don't really know very nuch about
the proportion of people that are going to vote Denobcrat or
Republican. And so this description here is describing the
anount of uncertainty.

Vell, it is pretty nuch sonewhere between zero and
one, not very sure. But as | accunulate nore data, | go
through this -- the beta (3,3) is tal king about four people,
two of each side; a beta (11,11) is 20 people, ten on each
side. And you can see ny distribution is becomng a bit
narr ower .

And then here we have got a beta (21,21) which is
20 peopl e of each side. So 40 people are asked and 20
peopl e said Republican, 20 Denocrat. And there you have a
much narrower |evel of uncertainty. So the point of it is
that if we accunul ate nore data, so we becone progressively
nore certain about what the truth is out there.

(Slide.)

For those of you who are nore technically
inclined, here is alittle graph to show that although

Bayesi an inference has a slight bias to it, the classical
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statistics of an estimate for this particular type of

probl em when you had four people, two Republicans and two
Denocrats, well, the classical statistical estimate will be
this thing here, this red line.

It is a binomal distribution. And there is an
approximation there in blue which is the normative
approxi mati ons of the binom al versus this green |ine which
is the Bayesi an estinate.

Vell, what | amtrying to show here is that with
this red step line, that is the perfect classical estinate
as they call it. And yet they frequently represent that
with this blue line. It is alittle nore helpful for them
for a mpjority of the analyses they do. So if a classical
statistician is willing to take this step Iine here and nake
it into a blue, then going fromblue to the green, that is
not a big deal

(Slide.)

More inmportantly, as your data sets becone bigger
so the difference between this three of them and you can't
see the blue and the green, the classical versus the
Bayesi an. They just conpletely overlay on each other. And
that is not even for a very |arge nunber of data points,
just 20 data points.

(Slide.)

So there isn't really any controversy between
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Bayesi an and classical inference in this particular nodel.

(Slide.)

kay. Now, | do -- the difficulty that people
will have | think in understanding what | have tried to d
here is |l ooking at this idea of a nom nal expected nunber of
peopl e who will cone out with Canpyl obacteriosis. | say
nom nal because | wasn't really very interested in the
actual nunber of people.

CDC put a lot of analysis into trying to determ ne
the true nunber of people out there in the popul ation of
Anerica who got ill. Well, | was nore interested in
sonething called the intensity of that system because | want
to know whether if we were to take that sane nunber -- that
sane system and one year we note that 30 people becane ill.

Vel l, the next year we are not going to note the
sanme 30 even though there was the sane risk out there.

Maybe it is going to be 35. Mybe it is going to be 25. |
want to know that if you were able to repeat that year many,
many tines, what woul d the average be which is ny much
better estinmate of the true risk to the human popul ati on.

So here is an exanple of a Poisson distribution
which is the appropriate distribution in this circunstance.

And you can see, | have got -- this is the probability.
And for a given intensity -- this is for a given size of

risk if you like. On average risk, two people per year
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woul d di e, whatever, ill.

Then you woul d see we could quite easily have zero
peopl e one year or we could have one person or two persons
or three or four all with the sane anount of risk. And yet
we can observe different things fromone year to another.

And that gives you sone idea that we should be a little
bit cautious about interpreting changes, reasonably snal
changes fromone year to the other in what we observe in the
illness out there because it could sinply just be a sanpling
error. It is just that we -- it's just there is so nuch
randomess out there, it is quite possible you will have a
smal | sanpl e one year and a | arger one for the other, and
yet have the sane |evel of risk

So | amvery keen that when we do this risk
assessnment, we use it to quantify the risk. But we should
be conpl etely cogni zant of the randommess that is out there
that could if we are not careful sway us from maki ng overly
cautious decisions or underlie cautious decisions. And the
pur pose of doing the uncertainty analysis was to stop us
from doi ng that.

(Slide.)

Okay. Model overview, how | set this nodel up

was, first of all, to |ook at the nunmber of Canpyl obacter

culture confirned cases observed in the U S. popul ation.

And this conmes entirely from CDC data except that | am
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interested in the nom nal expected numnber.

So |l aminterested in that two value if you |ike
fromthat Poisson distribution versus the actual observed
nunbers. So | amtrying to get a sense of how many people

out there are getting those Canpyl obacter cases.

And fromthere, this is in Section 2, I am | ooking

at the total nunber of Canpyl obacter infections in the U S.

population. So it is the total nunber of Canpyl obacter

infections in the U S. rather than those that were culture
confirmed cases because culture confirnmed cases are the only
ones that you actually observe in your health system because
they have to be identified. You have to get them thus, in
scoopi ng the poop and doing the m crobial analysis.

So we extrapolate fromthere to work out the total

nunber of people that are ill in the population. 1In Section
3, | amlooking at those -- the nunber of those people who
woul d have been ill fromthe fluoroqui nol one-resistant

Canpyl obacter because, clearly, those are the people who

woul d be at ri sk.
And | want to see how many of those who were

infected with the fluoroqui nol one-resi stant Canpyl obacter

then went to the doctor and were prescribed an antibiotic
and that antibiotic happened to be fl uoroqui nol one because,
clearly, those are the only people out of everyone that had

Campyl obacteri osis, those are the only people who are going
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to have any observable difference in their final outcone.
Over here in Section 4, | am |l ooking at the nunber

of -- the quantity of neat consuned, of chicken neat

consuned that is contam nated with fluoroqui nol one-resistant

Canmpyl obacter. And the idea is to say if we take the

Poi sson intensities if you like of those two things, we can
correlate themtogether in a sort of generic dose response
nodel .

And with a constant of proportionality, we can
estimate or we can relate the human health cases to the
chicken. So Section 5 deals with how we go about maki ng
t hat connection.

(Slide.)

kay. So let's deal with Section 1 quickly. 1In a
fairly sinple analysis in Section 1, | sinply took the U S
popul ati on data down here. | worked out the -- we had data
for the nunber of observed and invasive cases from FoodNet,
etcetera. | put that through

This is uncertainty for about a Poisson intensity.

And we sinply extrapolated that out to a population. And
then we split it between those that woul d have enteric and

non- bl oody, and enteric-bl oody infections.

(Slide.)
In Section 2, we were |looking at -- all right, the
only people that you observe are those -- who were culture
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confirmed cases. So we missed a lot. W mssed |ots of
people. If | go fromthe bottom we m ssed those peopl e,
for exanple -- let ne see, which way should I go -- well,
we' ve got the nunber of people who sought care. W have the
nunber of people who subnmitted a specinmen. W have the
nunber of people for whomthe specinen then tested positive.
And so only those people who went through all of
t hose chains actually ended up being observed in your
FoodNet data. So we need to extrapol ate back and di vi de by
all of those proportions, all of those probabilities if you
like, to work out the total nunber of people who truly were

-- who had Canpyl obact er

(Slide.)
And if we do that, | have -- this is a

di stribution where on the vertical axis | have a description

of relative uncertainty, so -- confidence if you like. And
you see the value range. 1In this case, we' ve got val ues
that range from say, about 0.9 mllion up to about, say,
4.8 mllion.

If you look at this on the cumul ative frequency
curve where this vertical axis here neans the probability or
ny confidence that the true value is | ess than or equal to
what ever the X axis value is. So, for exanple, | can read
off here that | amfive percent sure that the value is at

least 1.3 mllion or sonething |like that. And over here |
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am 95 percent sure that the value is |less than, what woul d
that be, about 3.8 mllion or sonething |like that.

And over here on the bold line, | have the CDC
estimate of the actual nunber that were observed in 1998 and
-- which it rather fortuitously |I suppose turns out to be at
around about the 50 percent mark. So CDC and our data agree
which isn't surprisingly because we used their data.

Now, | would like you to bear in mnd that you
shoul dn't see this as the actual nunber, the distribution as
the actual nunber of people. | knowthis is a difficult
concept to get. But it is not distribution of the actual
nunber of people uncertain about that.

It is the distribution of the intensity which has
nore uncertainty because we are taking into account the fact
that we have a small sanple fromwhat really m ght have been
out there. |If we repeated that year, we could have seen
di fferent val ues occur fromone year to another.

(Slide.)

kay. So in Section 3, we are interested in those
peopl e who had those Canpyl obacteriosis cases who woul d not
have benefitted from-- would have sought care and who woul d
have received through it fluoroquinolone, but then obviously
it didn't work. So we have to go -- we have to back through
here. W take the nunber of people and then we work out

those -- the proportion that relates to donestically
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consuned chi cken because, of course, the fluoroquinol one we
are interested. The admnistration is to domestic chicken.

And then we | ook down here at those who went off
and sought nedical care, those who were treated with sone
nmedi cati on, the proportion of those who sought care and were
treated with nedication for which that nmedication was
actual l'y fluoroquinol one.

And then by cal culating by taking the total nunber
of Canpyl obacteriosis cases and dividing by all of these, we
multiplied by all these probabilities or proportions. W
ended up with estimates of the total nunber of people who
woul d have had invasive infections and were treated, but
unfortunately treatnent didn't help them because
f I uoroqui nol one was of no benefit and those who had enteric
bl oody and enteric non-bl oody infections.

(Slide.)

And | have distributions here describing our
uncertainty about what those values are. Again, these are
Poi sson nmeans, intensity and uncertainties. And you see
here we have got the confidence that the true nunber of
i nvasive cases. Well, in 1998, it would be sonewhere
bet ween, say, ten and 30. And there is the distribution.

It shows -- the back square there shows your mnean

So the nean of that distributions nmeans if you are going to

pi ck one value that you are going to tell the press, that
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woul d be your best sort of guess if you like. And you can
see the uncertainties.

Here we say sonmewhere between, say, 11 and 29
people with --- percent confident. It was within that
range. And then over here | have got bl oody diarrhea. And
we have got distribution of uncertainty, somewhere again
bet ween, say, 700 and a bit less than 2, 500.

(Slide.)

And finally, | have got non-bl oody diarrhea --
bl oody diarrhea in the first one and non-bl oody diarrhea
enteric illness. And we have got sonewhere between, say,
2,000 and 6,500 peopl e.

(Slide.)

And if you add those all together, the total
nunber of people with invasive, bloody and non-bl oody
enteric infections, then we get a total sonmewhere between,
say, 2,000 and 8,000 people a year in 1998 who woul d have
been to the doctor, prescribed fluoroquinolone, but to whom
it was of no benefit.

And | suppose you should conmpare that wth, say,
the two and bit mllion of people who have
Canmpyl obacteriosis. And so we've got 4,000 out of two
mllion. That is a cunulative distribution, again, saying
that it is sonmewhere between, say, two and a bit thousand

and a bit nore than 8, 000.
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(Slide.)

So in Section 4, | was interested in |ooking at
t he contam nated chi cken because | want to conpare humans
and the contam nated chi cken populations. And this is a
very sinple analysis. | sinply |ooked at the preval ence of

Canmpyl obacter in chicken carcasses at the end of the sorting

process. And that is a point estimate -- sorry, that is a
point in the process in which we are measuring.

If we had neasured at the beginning of the
process, we would have a different estimate of preval ence.
So if you neasured them at the sl aughterhouses that they
cane in the slaughterhouse, you would have a different
nmeasur e.

And for the purposes of this risk assessnent, it
is not really so relevant where we neasure except it would
be nice to neasure as close as we can toward the consumer
So the first, so long as we can go towards the consuner.
And this happens to be a good place because at the end of
the chiller, they are then going to go off into a whole
bunch of different paths that we can't nonitor so easily.

So | took the preval ence of Canpyl obacter in

chi cken carcasses which is based on -- well, we have data on
that and, again, the preval ence of fl uoroqui nol one-resistant

Canmpyl obact er anong Canpyl obacter isolates. And so if you

mul tiplied those two together, you get a good estinate of
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t he preval ence of fl uoroquinol one-resistant Canpyl obact er

carcasses.
And from data, we have data on the consunption of
t he bonel ess, donestically-reared chickens in the US. in
pounds. And so the volunme of chicken consuned is the
average per person nultiplied by the population. And then
we | ook at the total quantity of bonel ess, domestically-
reared chi cken contam nated with fl uoroqui nol one-resi stant

Canmpyl obacter in the U S. And that is just sinply the total

vol une consuned multiplied by that Canpyl obacter-resistant

preval ence.

(Slide.)

And this is the estimate we cane up with. It says
that there is sonewhere between 1 X 10°. That woul d be
1,000 nillion pounds and, say, 2 X 10° 2,000 nillion pounds

wort h of Canpyl obacter-resistant fluoroquinol one --

f I uor oqui nol one-resi stant Canpyl obact er contam nated chi cken

pounds.

(Slide.)

Okay. Section 5 is trying to make a connection
bet ween the contam nated chicken that is consuned and the
human health inpact. W take this expected incidence which
| have called in ny nodel N3r. It is the total nunber of
peopl e woul d have had some hunman health inpact out of the

resi stance from Canpyl obact er
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And we say that it is proportion to the poultry
product -- poultry production Vi. And so there | have this
constant of proportionality, K And because N3r and V, are
very uncertain, we will have a | ot of uncertainty about K

It turns out that this works quite nicely under certain
fairly mniml conditions because of sonething called a
conditional probability identity.

(Slide.)

Okay. Now, how can we use this value of K if you
li ke, to nake predictions about the future? Well, what we
do is we say inmagine V, is a future annual vol une of

f I uor oqui nol one-resi stant Canpyl obact er contam nated chi cken

t hat has been consuned. And we can work out what count that
woul d be by nonitoring the anount of chicken that is

consuned and nonitoring the preval ence of Canpyl obacter

anongst chicken isolates and by nonitoring the preval ence of

f I uoroqui nol one resi stance anongst those Canpyl obacter

i sol at es.

So if we can keep nonitoring this and have a good
i dea of maybe those trends, we don't even need to know very
wel | what those trends will be. If we nonitored themfairly
consistently, we don't have to nodel the trends. W can
just sinply see where we are at any one point.

And we can use this very sinple equation here

whi ch woul d tell you the nunber of new human infections.
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And that is going to be a Poisson distribution where the N
here is this new amobunt of contam nated chicken, and divide
it by K

So at any stage, we can start to tal k about the
risk that actually is out there by having this preval ence of

f I uor oqui nol one-resi stant Canpyl obacter.

(Slide.)

Now, this nodel does assunme that the value of K
remai ns constant. In other words, that human behavi or
remai ns constant. But | would say particularly with respect
to things |ike behavior in the kitchen.

Now, we had a previous speaker talking about they
didn't think that nost of the contam nation, nost of the
illness came fromdirectly consum ng poorly cooked chicken,
but from poor handling practices. Now, we al so had Doug
Powel | stand up and say you can't educate people. And |
suspect it is going to take quite sone tine before you
really will start people to handling the food a bit nore
properly.

| had fun yesterday com ng back on the plane. W
were -- Louise and | -- she is fromEngland, as well. W
were sitting on the bus. And the bus is taking us out from
the airport to our car. And it is say, "Don't forget to put
your seatbelt on." So at |east you, too, try and teach your

people. W don't do that at all. W think it is funny.
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(Laughter.)

You renmenber how English have quirky sense of
hunors. That is us. So it tells us human behavi or remains
constant. It also assunes that the resistant pathogen
retains the sanme | evel of pathogenicity. And it also
perhaps nore so -- a nore difficult assessnent is that it
assunmes that the mcrobial l[oad in a contam nated portion
remai ns const ant.

Now, if, for exanple, you were to introduce
irradiation as a process, then that would -- this assunption
would fall down. Mnd you, at the sane tine, you probably
woul dn't have the risk anynore. So that wouldn't be such a
bad t hing.

(Slide.)

Okay. Now, if we quantify -- how do you quantify
the human health risk per year? And this is really a large
part of why we are all here. It is a policies decision.

But in order to present the results of my risk assessnent, |
have presented four different things here.

| have tal ked about -- if you renmenber those --
the total nunber of people who were actually affected
because they had -- they consuned that donestically-reared
chi cken, they went to the doctor because they got
Campyl obacteriosis. The doctor said, "Here, have sone

fl uoroqui nolone. You will be fine." And they weren't.
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Vell -- and there is a bit of argunent about what
that woul d represent, perhaps an extra two days of illness,
who knows. Anyway, what risk does that represent? It
depends who you are. |If you are just your average person in
the U S. population, then we can say the risk is if you |ike
t he actual nunber, the average nunber of people who woul d be
-- in a year who would be affected in that way divided by
the total popul ation.

So the denom nator is the U. S. popul ation here.
And for those people, for the |ikes of you and I who
hopefully are not sitting here with Canpyl obacteriosis
t hi nki ng about going to the doctor this afternoon, well,
then the probability is maybe one in 61,000 or so. That is
an expected value. There is uncertainty around that.

O if you want to look in terns of probabilities,
it is 0.0019 percent. And for nobst of you, you are not
going to say, oh, 0.0019 percent. It doesn't nean a | ot.

But maybe one in 60,000 neans sonething nore to you.

(Slide.)

Now, if you were sitting here with
Campyl obacteriosis, then the risk to you is sonmething nore
like one in 521. On the other hand, if you had definitely
deci ded that you were going to see the doctor this afternoon
and you had Canpyl obacteriosis fromthe donestically

consuned chicken, then it is going to be sonething |Iike one
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in 63 versus if you actually went there and the doctor said,
"Yes, you are ill", and he decided to adm nister -- or
prescribe an antibiotic. That risk increases to one in 32.

(Slide.)

Ckay. So | have got a nunber of uncertainty
di stributions about that. Here we have the one in X kind of
format where we have the U.S. citizen. | just want to show
you what | nmean by there is still some uncertainty about it.

So we have a consi derate amount of uncertainty around those

values | am giving you.

(Slide.)

Okay. Now, we need to anal yze the uncertainty.
We can use spider plots which are a nice little technique to
determ ne where those key uncertainties are. |If we know
where they are, we know where we can take sone nore
i nformation.

And if we ook at this analysis | will show you in
a second, it shows that we -- in nmy view, we still have
conparatively little know edge of human heal th cases which
is a very strong argunment for increasing your FoodNet
survey. | think -- well, if it were not for this FoodNet
survey data, we would never have gotten started. And if it
had wi der coverage, we would certainly have a nuch better
estimate of the human heal th i npact.

(Slide.)
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kay. So, well, what on earth is this? This is a
spider plot. And here | have got all of the key uncertain
paranmeters associated with estinmating the total nunber of
Campyl obacteriosis cases in the United States in 1998.

And the vertical axis here represents if we were
to know t hat each one of those paraneters was at its actua
five percentile or its 20 percentile or its 50 percentile,
these are places along the distribution of the uncertainty.

W have about what that true value is.

If we would be able to say, now, we know what t hat
value is, if it turns out that it was at its fifth
percentile, then our estimte, the nmean estinate of N3t here
woul d be at that value. So if | take this little black dot
one and it was at ninety-fifth percentile, well, then it
woul d be this val ue.

In other words, this vertical range here
represents in sensible terns, terns we can understand, the
effect of actually really know ng what that value is. For
sone of those where they -- the flatter, well, really
knowi ng the val ue doesn't nake any value to our anal ysis.

In other words, our analysis is relatively insensitive
to what that value m ght be or, in other words, what it
really neans is that we have sufficient data about those
particul ar conmponents and we shoul d be concentrating our

efforts in understandi ng other parts.
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Vell, the three bits fromthe point of view of
estimating this total nunber of Canpyl obacteriosis cases,
the three parts are the expected observed enteric infections
in FoodNet data. Mre FoodNet data woul d be marvel ous.

Al so, in here, the second nost inportant was the
probability that a specinmen, a stool specinen tests
positive. And there may be sone anount of controversy about
t hat .

We certainly had to use -- the one point where we
used data that didn't direct apply to the U S. popul ation.
It cane from New Zeal and data. But our choice was either to
assunme it was 100 percent or to use sone data. And it was
the only data that | know of that was available to us. So
as peopl e have said before, if any of you out there have
information for us, it would certainly help us inprove our
esti mat es.

And here we have the probability that the stool
requested and submtted for non-bloody. So what is the
probability that if a person goes to the doctor that the
doctor will say, "Oh, you better give ne a stool specinen.”

And we have a | ot of uncertainty about that.

(Slide.)

In terms of the volume of contam nated chicken
well, we -- essentially it is the fluoroquinol one-resistant

preval ence in poultry which is no surprise that we really
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have our nobst uncertainty about. But the really interesting
thing is then to conpare the ratio of N3t to -- divided by
Vi. And that gives us -- fromthe point of view of the
whol e assessnent, it tells us where we really need to
concentrate on uncertainties.

And you see here, the PRC, which is that variable
or paranmeter that is marked, is the only poultry-rel ated
paranmeter. So, essentially, it is the human health side
that is really contributing the greatest anmount to our
inability to predict what the future holds.

(Slide.)

So if I look at the total anobunt of uncertainty,
you can see where this is -- the quotient of N3¢/ Vi is what
aminterested in. And you can see that if | wap up all the
uncertainties of one versus the other, this is the human
health. And human health has a great deal nore uncertainty,
in other words, has a nmuch |arger vertical axis range than
t he chi ckens.

(Slide.)

So in conclusion, because | have got ny stop |ight
here, in conclusion, the nodeling approach is sinple. And
sinple will annoy some people. But it will also nake an
awful | ot of other people very relieved.

It is sinple -- | would like to think it is very

transparent. And it nakes few assunptions. | hope that we
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have done a good job of being quite explicit about what
t hose assunptions are.

It is fairly easily updatable. And, therefore, if
you choose to use it, it can remain very current. And a
very key part of this is it recognizes uncertainty. And, of
course, as | have said a couple of tines already, our
uncertainty would inprove a great deal if we were to be able
to collect nore data.

And | believe that the nodel can be used as an aid

to regul atory decision-making. And you will notice that I
have witten down "aid to."™ And as we have had our speakers
say before, it isn't -- nunbers are not the only thing. You

have to | ook at a |ot of other input paranmeters into a
decision. So |l in no way believe that this is the
conclusion to your decision-making. Thank you very nmuch.

(Appl ause.)

DR. BEAULI EU. Questions?

DR KASOFF: Mark Kasoff fromLondon. | found it
a very interesting talk. | have trouble with one step which
is where the patient was acquiring the organi sm has
synptonms and has required a resistant organismis given the
drug because we know that the great ngjority of these
patients don't need any antibiotics.

How did you estimte the extra norbidity because

he is taking the drug against the resistant organi sn? Wat
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estimate did you put in for that? Because in the end, maybe
--- for the overall damage to the society of this resistant
or gani sm

DR. VOSE: You have a good question. And
certainly, we did ook at the effects of the extra
norbidity. W have very varying data, very w dely varying
data and not a great deal of consensus about | think what
that true value is. But roughly speaking, it turns out to
be I think about two extra days of illness for the vast
majority.

| didn't include it because essentially it becones
a constant paraneter. You nultiply the nunber of people by
t he nunber of extra days of illness. And so | have left it
at just the nunber of people.

But if you wish to convert that for yoursel ves
into the human health inpact in ternms of norbidity, nmultiply
it by two and call that days -- personal days of illness.
And | think you have got a reasonable estimate. | wouldn't
hang nmy hat on it, but it would be reasonable.

DR BEAULI EU. Yes?

(Away from m crophone.)

MR. . The nodel --- statistical
uncertainty ---.

DR, VOSE: | agree with you. And the mathemati cs,

of course, can only describe the statistical uncertainty.
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But Kathy Hol linger and Mary Barthol onew -- | hope | don't
put you on the hot spot for saying this -- but they are
going to describe the biological assunptions and
uncertainties in their presentation this afternoon. So
perhaps better to address that question to them

(Away from m crophone.)

MR . M. Vose, ny --- 61,000 ---.

DR. VOSE: Well, the bottomline, let nme just

drive up here. You can say -- | think the bottomline
depends on what you want to say, you know. | mean, | am
sure that if you are -- well, you can be on different sides

of a particular fence here.

So | amnot going to give you a bottomline
figure. It really -- | think what | tried to do is by very
explicitly tal king about uncertainty, | let you deci de what
you nean by a | evel of risk.

And | think it is quite -- | think that is very
appropri ate because if you are on the side of human heal th,
t hen obviously you would like to try -- you would see any
human heal th i npact as being awful for you and you woul d
take it -- one would say -- sone would say an alarmst's
Vi ew.

But you woul d take a conservative view about that
assessnment versus if you were sone ot her person, you m ght

take a conpletely different view So you choose what val ue
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you want to nake out of those distributions. | amnot going
to give you that. That is not a cop-out, | prom se.
VR. | think one thing that is useful

to consider is that although nmention of the nodel, but
wasn't shown in your presentation, is to try to understand
t he popul ation of people fromwhomthese people with
potential harmare arising.

And if the nodel predicts two mllion people with

Canpyl obacter infections and the data denonstrates that

seven percent of those people have a fl uoroqui nol one-
resistant infection and the resistance is a consequence of
fl uoroqui nol one use in poultry, there are about 140, 000
peopl e a year who have a fl uoroqui nol one-resi st ant
infection. And the resistance is a consequence of using
fl uoroqui nol one in poultry.

That is the population fromwhomwe tried to
deci de what the harm m ght be. And the nodel shows that
there are about 5,000 people fromthat 140,000 that are
affected that you nodel ed.

Those are the people who are sick enough to seek
care and the physicians concerned enough to get a culture
and al so concerned enough to prescribe fluoroquinolone. And
so we would say that those are -- that it isn't appropriate
to | ook at those nunbers.

But al so you shoul d consider that anpbngst those
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5,000 people, there are about 20 the nodel predicts that
have a bl oodstreaminfection, an invasive infection. And it
woul d be a sinplification to judge that those people with a
bl oodstream infection would just suffer two additional days
of illness that m ght be nore severe consequences for them
And we woul d judge themto be severely harnmed by this.

We do agree that the noderately harned people do
equal about whatever the 5,000 mnus 20 is. Those are the

noderately harnmed people, people with two additional days of

di arr hea.

There are al so people that are mldly harned that
are not in the nodel. And those people that are mldly
harmed are people that are ill enough to seek care, are --

but the physician does not prescribe antibiotics.

And there is increasing data or at |east we have
prelimnary data that denonstrates that people with a
fl uoroqui nol one-resi stant infection, even if they don't --
aren't given antibiotics, have a | onger duration of illness.

So that needs to be nore fully explored. But
there is potential harmto people, even to those who aren't
prescri bed antibiotics. Then we have -- | nentioned there
wer e 140, 000 people in the nodel.

DR. VOSE: At |east, yes.

VR. . And we just described the 5,000

peopl e that were severely and noderately affected and the
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10, 000 people that are mldly affected, if you follow ny
|l ogic. That |eaves 125,000 people who are ill, but do not
seek care and do not get cultured. And because they don't
get cultured, we can't break theminto groups of who is
resi stant and who i s suscepti bl e.

So it is very difficult to study those people to
see if there is a difference in illness between those two
groups. So there is this very large uncertainty, a group of
people that the harmis uncertain but is theoretically
possi bl e.

And so | just wanted to point out the m sstatenent
about the two days of diarrhea is not the only harmthat
your nodel portrays.

DR. VOSE: Ckay. If | can reply to that, |
entirely agree with you, Fred. And it was an approxi mation
to say two days. But the reason | did it is because if we
| ook at, say, the bloodstreaminfections. Perhaps there is
an extra eight days. W had no data at all about the extra
illness there would be -- that that would equate to.

But | took the approach that we are tal king about
5, 000 people versus 30 and the 5,000 tinmes two days versus
30 tinmes eight. It was a second order effect to include the
extra days of human health effect.

But | agree with you. | thought it was better

really to present the three sub-population as they were
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rat her than aggregate themfromthe point of view of hunman
heal t h days because it felt to ne that we were maki ng nore
of an assunption that we haven't really needed to do.

Now, | also -- | think you have a point about the
denom nator that you want to tal k about. But although that
is one point of view, we spent a great deal of view
di scussi ng what that denom nator should be in terns of
estimating the risk to human popul ati on.

You say it is the nunmber of people who actually

have a Canpyl obacter infection that is fluoroquinol one-

resistant. Now, perhaps that is the right one. But also,
if the person never seeks care, does it really nmake any

di fference whether it was one strain of Canpyl obacter or

another? |If there was no difference between the human
heal th inmpact on them | would maybe argue that it wasn't
relevant. But | amafraid -- yes.

VR. . But the point is just because they
don't seek care and we don't have data where there is a
difference in severity of illness does not equate to no
difference in severity of illness. That is an assunption
that should be explicit that, in fact, there is biological
reason to believe that there would be a difference in
severity of illness.

DR. VOSE: Yes, okay. And there was sone data

that -- we certainly explored that, whether there was any
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di fference between the | evel of illness that sonebody had if

t hey had fl uoroqui nol one-resi stant Canpyl obacter or non-

resistant. | don't know whether Kathy is going to talk
about that. But we took a judgenent call. And | hope we
are explicit about it in our report.

We assuned that there was not. But if there is
data that says that there is, then obviously we would have
to address it. | totally agree with you.

VR. : Yes, | would like to cone back to
a coment that Tom Shryock nmade a while ago regarding the
nunmerat or and not the denom nator. The FoodNet data shows a

three-tine increase case | oad of Canpyl obacter and even

| arger than that with Salnmonella in infants | ess than a year

of age.

Now, we recognize that infants don't eat chicken
raw chi cken particularly. And it is probably unlikely nmany
of those cases even arose from contam nated chi cken juices,
al t hough sonme could have. That clearly is a possibility.

Not knowi ng where those cases cane from it seens
to me that when you get on down in your calculations in
estimating the nunber of cases that cone from chicken
consunption, we nust adjust for that because clearly those
nunbers cannot be related to chicken consuners. |[If you | ook
at the data, the case load is sonething Iike 55 per 100, 000

ininfants | ess than a year of age and it drops dramatically
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to 20 after a year of age.

So there seens to be adjustnent that woul d be
needed in the data, in the nodeling when you go fromthe
estinmated cases to those that are related to chicken which
seens to me would reduce the nunmerator quite a bit when you
get down to those cases of chicken. So |I would suggest that
t hat data needs to be re-exam ned.

DR. VOSE: Thank you. Well, | have to say that a
very big difficulty we had in doing this risk assessnent is
to determine the proportion of people for whomthe
Campyl obacteriosis really originated fromchicken. And that
is an incredibly difficult assessnent to make.

And | think that sone of that falls into what you
are tal king about because we don't have -- we can't -- if
sonebody conmes to the doctor and they say, well -- you work
out they've got Canpyl obacteriosis, how to work out where
they got it from

By the tine that they've got it and it has been
three or four days, and goodness knows whether you eat
chi cken and beef and play with cat and dog and any nunber of
things. So if there is information in there that would | et
us be nore specific about who really are getting it from
chi cken, that would be great.

And just to rem nd you that one of the previous

speakers was tal king about that they didn't think it
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directly comes from chicken, but from handling of chicken
was in a large nunber of cases. Now, isn't that difficult
to work out, how many people really got it from chi cken when
it cones fromhandling. Certainly not by |ooking at the
anount of foods that they cooked.

VR. . | spent a nunber of years in
pedi atric practice and | actually don't have any probl em
under st andi ng how i nfants under 12 nonths of age would
acquire food-borne infections. They spend a lot of tine in
the kitchen along with nomwhile she is preparing the food.

They receive solid food much earlier than us pediatricians
reconmend.

We, you know, tend to recomrend formula only until
six nmonths. And that is the exception in nmy experience in
pedi atric practice; that they very often at their six-week
check-up, you find that nothers are giving themsolid food
because they think it hel ps them sl eep better through the
ni ght or sonething like that.

But the point | ammaking is that, you know,
infants -- the definition of infant is |less than 12 nonths.

By the tine they are 12 nonths old, they are pretty nobile.
They spend a lot of time in the kitchen. | just don't have
any probl em understanding it.

(Away from m crophone.)

VB. © --- breast mlk --- the nother is
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constantly handling the baby ---.

DR. BEAULIEU. W will have to |limt our questions
to those folks who are at the m ke nowin the interest of
time.

MR. : Two sort of technical comments
about that problem The first is that even though the
i nci dence may be higher in people under a year of age, there
are a |lot fewer people under a year of age than there are in
all the other age groups. So a high incidence doesn't mnean
a high fraction of cases.

The second is that there are three studies in the
report fromwhich the proportion due to chicken consunption
were estinmated. One of those uses students. So that is not
a representative sanple. The other two are popul ati on-based
and, therefore, should take into account that age
di stribution.

DR. VOSE: Thank you.

VR. . | have a question. It goes to the
front end of the cycle, not the back end of the cycle.
Apparently, there is a 17 or 18 percent incidence of

Canmpyl obacter-resi stant fl uoroqui nol one -- fluoroqui nol one-

resi stant Canpyl obacter on poultry. And | have read through

the docunent. And | wanted to listen here to see what you
sai d.

And you touched very briefly at the start of your
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present ati on about one shed of chickens receiving the

fl uoroqui nol one and all the chickens in that shed receiving
fl uoroqui nolone. And | don't question that, although in
this country we call them houses. But that part doesn't
make any difference.

But nmy question is the -- and there has been
studi es done on this that show that approxi mately one
percent of the chickens grown in the United States are
treated with fluoroquinolone. That is pretty low Let's
just say that it is even two, three, four, five percent. |
am curious, in the devel opnment of this nodel, how have you
accounted for that?

Because, you know, | don't question that the usage
of the drug will lead to sone resistance. | don't question
that part. But | also question that there is other
mechani sns for devel opnent of resistance. And | didn't hear
anything in here that accounts for the very | ow usage of
f I uor oqui nol ones i n chickens.

DR. VOSE: Ckay. You have a very interesting
point. And, okay, you have a different way of housing your
chickens than -- rearing your chickens than | am used to.
You have deep litter processes here. So there could be a
connection fromone --

VR. : What do you nean by deep litter?

DR. VOSE: Deep litter, isn't that what -- where
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you re-use the litter?

VR. . There are areas of the country
that re-use litter. There are areas of the country that do
not .

DR. VOSE: Do not, okay. Absolutely. Al right.

So there is a potential mechani smeven though you may --
you treat a chicken fromthe past, another chicken can get
it at a later tine though it has never directly received
fl uoroqui nolone itself. But -- and there are a nunber of --
there are all sorts of different things that can happen.

For exanple, at the plant, there could be cross-
contam nation galore at the plant, particularly in the
chiller and in -- | know the thing that takes off the
feathers, the machine that eviscerates the poor thing. And,
you know, | have been there. | have a diary where | was
taking notes. And | have this page -- this doubl e page
splattered with blood. | will never forget that.

But they have this thing that goes whoosh and
renoves the whole of the inside, you know, the poultry
carcass in one hit. It is quite an inpressive piece. But
it goes round and eight times later, it is doing the next
one. There are all sorts of different things, although
know that certainly the slaughterhouse that I went to was an
i ncredi bly cl ean pl ace.

And certainly, the industry -- and | have to say
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that this is not in the United States, though | am sure that
you have sonme of the practices -- but the industry took
enornous pains to try to reduce the anmount of cross-
cont am nati on

| don't pretend to know exactly where that -- what
| evel s of mechani snms of cross-contam nation occur. And |
think that that is one of the real difficulties of doing the
farmto-fork risk assessnent, is being able to quantify al
t hose | evel s.

So what | have tried to do is say, look, | don't
know how t hey got all fluoroqui nol one-resistant

Canpyl obacter on that chicken. | admt that | presune that

t he fl uoroqui nol one resistance conmes from adm nistering at
sonme point to sonme chicken fluoroquinolone. And we can
certainly argue about that.

But havi ng nade those assunptions, at this point
here, out of the chiller conmes this chicken. It is
contam nated or it is not. And | don't know how it really
got there. But that is the thing that is going out to the
consuner. Ckay.

VR. | really don't question that part
of it. But what | amsaying is |I think somewhere in here,
you should try to separate the resistance fromthe usage of
the drug. | amnot saying drug usage | eads to resistance.

But there are other things that lead to it, also. And |et
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me just raise a point -- and | know people want to go to
| unch.

But there is a point, we had checked broiler
houses where we have noved chi ckens and just gone in on
built-up Iitter and have done what we have done a wash-down
which is cleaning and sanitation. And we could find

Canmpyl obacter in that house before we went through this

process. But we could not find it after we went through
t hat process.
And | am not saying we get them 100 percent al
the tinme. Al | wanted to get you to do was to think about
the fact that there could be sonmething else involved in this
whol e nechani sm besi des using fluoroquinolone. That's all.
DR. VOSE: Gkay. Thank you. [If I can just nake a
final comment to you. It would seemto ne very worthwhile
if the industry, the poultry industry was to -- and it
sounds |like you are doing it right now -- but was to try to

do a risk assessnent to identify where that contam nation

cones from Now -- and that's -- | don't say that that is
not a big job. | think it would be a big job.
VR. : No, no. It is.

DR. VOSE: But you would have sone clue as to
where it cane fromand the ways that we can change the use
of fluoroquinolone -- or one can change the use of

fl uoroqui nolone to mnimze the resistance in poultry at the
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end of the process.

VR. . Those, in fact, are things that we
have been doing. W don't have themall because there is a
| ot of these questions we don't know the answers to either.
And one of the things is the chicken industry that we are
wor ki ng on is guideline nmanuals for use of products that we
use to mnimze the kinds of problens that you are talking
about .

But you are right. | think you see it the way I
do. This thing is nore conplex than what it appears.

DR. VOSE: Thank you very nuch

VR. . Thank you.
VR. | amfromthe Canadi an Food
| nspection Agency. | would |ike to weigh-in on both sides

of the devel oping canps here. On the one, we have done a

guantitative risk assessnent for Canpyl obacter jejuni in

fresh poultry in collaboration with Norm Stern at ARS,
Russel |l Research Center in Athens, Georgia.

In our nodel, we actually did take a stab at
nodel i ng the cross-contam nation inpact in the kitchen as
wel | as the preparation and consunpti on of cooked poultry.
And in the manner that we nodeled it, we cane up with final
estimation of risk approximtely 200 tinmes the risk of the
cross-contam nation in dripped fluids on counters, etcetera,

bei ng approximately 200 times that at consum ng prepared and
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cooked chi cken.

Now, there is a huge anobunt of uncertainty in
that. There is a great need for further investigation and
further work. So | don't -- but I don't -- fromthat, |
don't have any difficulty in sort of buying into that theory
or hypot hesi s about cross-contam nation having a very
i nportant role.

On the other side, |like the gentleman before ne,
you said initially, David, that one unique thing about
getting into developing this nodel was that you had data for
all the points along the way. And that is always an
i nportant concern in devel opi ng process risk nodel s,
guantitative risk assessnents.

But | amnot hearing that you really have data on
that front-end association saying that the -- that very
| ar ge assunption saying that the fluoroqui nol one resistance
in that ---

(Audi 0 m ssing due to technical nalfunction.)

DR. VOSE: --- it sounds logical if you take your
chicken and it lives its life in the shed or house, whatever
you call it. And then it goes fromthere to the poultry
sl aughter plant and it hasn't really been anywhere el se.
Then | guess to ne it strikes ne as a reasonabl e assunpti on.

But certainly if there was any data that woul d say

ot herwi se, then, of course, we would be delighted to | ook at
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VR. : | don't disagree that it seens
sonmewhat reasonable. It's just that the question is we
don't really have the data.

DR. VOSE: No, there is no causal |ink.

MR. © Yes.

DR. VOSE: Yes. And | don't think this risk

assessnment has ever set out to prove causal links. |[If you
have a criticismin that regard, | think it is reasonably
unfounded. In any microbial risk assessnent, there is never
an attenpt to nake the causal link, just to | ook at the

guantitative inplications under a certain set of
assunpti ons.

So we -- in mcrobial risk assessment, we make
assunptions. And scientists find the causal links to either
back us up or tell us we are wong.

DR BEAULI EU. Last comment.

V. |1 just wanted to say that a risk
assessnment question given to us by our risk managers really
did not have that question or that issue within the scope of
the question. W were to |look at what is the inpact of
fl uoroqui nol one resistance from-- in humans from exposure
to chicken.

So we really didn't address the drug use issue at

all inthis risk assessnent. There was no attenpt nade. So
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| would Iike to say that, you know, that is part of the
reason why this really isn't in this risk assessnment. It
woul d probably nore be part of, you know, the risk
managenent decision to use this risk assessnment question
t hat we needed to address.

(Away from m crophone.)

VR. : It just seens that critical ---.
IVB. : Yes, | think that we have seen
that -- you know, evidence com ng out of other countries or

we have seen clinical trials. And we have seen resistance
develop in relation to use in both humans and animals and in
| aborat ori es when you use it in bench top tests to create
nal i di xi c acid resistance, for exanple, in mcrobes to nmark
them for further studies. So you see it, you know,
developing fairly readily in response to exposure to the
drug. And it is a characteristic of that class of drugs.

DR BEAULI EU:. Thanks. Thank you.

DR. VOSE: Thank you.

DR. BEAULIEU. W are running significantly behind

schedul e. You mght have noticed. | amgoing to try to get
at least -- let Tony Cox speak this norning. W nay have to
-- I wll talk to Steve and see what he wants to do about

hi s presentation.
Qur next speaker at any rate is Tony Cox. He is

Presi dent of Cox Associ ations, an independent Denver-based
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applied research training and consul ting conpany t hat
specializes in health safety and environnmental risk

anal ysis. He hol ds advance degrees in risk analysis and
operations research fromMT. And he has |ectured wi dely on
topics in risk analysis, applied mathematics and conput er
science. Dr. Cox.

MATHEMATI CAL VALIDITY OF THE CVM Rl SK ASSESSMENT

Dr. Tony Cox

DR. COX: Thank you. | am pleased and surprised
to discover that | amthe |unchtinme speaker

(Laughter.)

(Slide.)

Whenever you see a nodel with several dozen input
paranmeters, you are entitled to wonder does the whole thing
hand together; do the outputs fall fromthe inputs; is this
thing valid. And | guess | could get us to lunch pretty
qui ckly by saying yes and steppi ng down.

| thought | should give a little bit nore detail.

But I will nove quickly. To say has the nodel been
val i dated or to address the nmathematical validity of the
nodel is going to cone down to two things: |Is it sound
nmeani ng that the cal culations are correct? And is it --
given its assunptions. And is it useful, meaning that the
assunptions are ones that we can live with?

And you will notice that the big assunption is
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that the incidence of bad outcones that we don't want is
proportional to the volume of outgoing chicken. | nean, K
is the key assunption. And then there are a lot of little
assunpti ons.

And so | want to spend the next few mnutes, fewer
than ten, fewer than eight, the next few m nutes just
| ooki ng at the key assunptions and then saying why | think
that this is a pretty good approach. It is a pretty
sensi ble study. It does hang together.

It has to nmake a few baroque assunptions to get
across big data gaps. But it is very explicit about that.
So all inall, I think it is a job well done. | want to
invite you to critically exam ne a few assunpti ons and see
if you share that concl usion

The strength of the nodel is its listing of al
the paraneters, nost of the assunptions and the key
uncertainties about those things. So that anyone of us can
reproduce at |east the calculations. That, of course, is
attractive.

(Slide.)

Anmong the explicitly listed assunptions are things
| i ke attribution of fluoroquinolone resistance to chicken,
stability of risk estinmates over tinme and across
popul ati ons, assunptions about care-seeking behavior. O

course, these are areas where there is a |lot of uncertainty.
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There is probably a lot of variability.

But the narrow validation question is due to
conclusions follows the prenm ses, do the assunptions
correctly propagate through to give risk values, within that
narrow context, we can make any sort of assunptions we want
and just say, well, is the calculation accurate. And the
cal cul ati on should be pretty accurate. | wll conme back to
that to suggest how we can quantify the accuracy.

But it is also |l think fair to say a nodel is nore
than a set of assunptions and a set of conclusions. Wat it
is a way of cal culating outputs, cal culating concl usions
frominputs. So if you don't |ike the assunptions, change
them | nean, that is why it is a nodel instead of just a
statenent of what soneone believes to be true.

But in addition to the explicit assunptions which
| think are well handled, there are sonme inplicit
assunptions. By the way, | think those are pretty
appropriately handled, too. But |I want to pull sone of
t hose out.

(Slide.)

And in the interest of hunger, I amgoing to focus
on just the ones of these that are nost interesting. Those
are i ndependent. One assunption made throughout is that we
can take a |l ot of input paraneters and treat themas if they

are statistically independent.
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So | want to say a few words about that. | think
extrapol ati on between popul ations we are going to pretty
much skip over. It is obviously inportant. There is always
roomfor refinenment. But | think that beyond saying those
things, there is a bunch of technical details. Ri ght now,
the truth is we don't know how well the FoodNet popul ation
represents the larger U.S. popul ation.

| nyself having grown up in Virginia think, you
know, people who live in the south eat nore chicken. So to
what extent is the geographic bal ance there? The answer we
don't know. So let's acknow edge that uncertainty and say
it is worth looking at in nore detail eventually and nove
on. You are using a sinple ratio which is probably an
appropriate starting place.

Simlarly, for folks who are interested in
nodeling, there is a lot of interesting stuff to be said
about aggregation of end sequences. Sonething that | see as
a very strong part of this nodel is the cal culation of one
big probability by careful exam nation and eduction of data

froma whole bunch of little probabilities that nultiply

into it.

W could talk, and it would be fun if you are
interested in nodeling, about, well, do you do better by
estimating the whole, big probability. | amtalking here

about the product of what's the l|ikelihood that you get
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sick, that you go to see a doctor, that he prescribes a
drug, that your tests are positive and so forth.

There is a statistical issue which is do you
better by trying to nodel the product of all those things or
by trying to nodel each piece and then multiplying them
toget her or by doing both and realizing that you need to get
t he sane answer whi chever way you do it. And those are
interesting technical details.

You m ght be able to slightly reduce your
uncertainty about the results if you exploit the fact that
there is nore than one way to cal cul ate the sanme answer.
There. Now, that is a little abstract of stuff that we
could tal k about under aggregation of event sequences. But
| plan to skip it because | don't think it nakes much
difference in this analysis.

And, finally, I will say alittle bit about
nodel i ng of input uncertainties and suggest sone things that
m ght be done to further boost the confort in this node
which I think starts pretty high. Ckay.

(Slide.)

So the independent assunption | do think is worth
noting. And the question here is should input be nodel ed as
statistically independent which is how they are nodel ed
right now. For exanple, the probabilities of care-seeking

behavi or anong those with bl oody and non-bl oody di arr hea,
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are both nodels -- each separately as being nodels drawn
from sonme appropriate gamma di stribution.

My question would be if you | earned that one of
those is nmuch hi gher than expected, suddenly people are al
hypochondri acs and they are rushing to the doctors, you
know, i mrediately, mght that affect your beliefs about the
ot her of these two paraneters. |Is it only people with
bl oody di arrhea who are hypochondriacs? | nean, | wouldn't
bl ane them

(Laughter.)

But if it is a social phenonenon, being surprised
on one mght indicate that you m ght be surprised on the
other. So all the formulas in the nodel can be generalized
i mredi ately by conditioning each conponent of the product,
all the things that have preceded it.

And | will sinply note that that is one area for
expl oration which we could | ook nore carefully at possible
dependenci es anong inputs. The expected inpact of that
generalization is small provided that independence is a
reasonabl e approxi mation. And now suddenly I amtal king
about the real world, what is going on physically. 1Is this
a reasonabl e approximation? And | don't know the answer to
t hat .

Sol will say mathematically it would nake sense

to allow for the study of dependencies anmong inputs. | am
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inclined to think that it wouldn't change the answer a whol e

lot. But | don't know that for a fact.

(Slide.)
Ckay. Extrapolation, | prom sed you | would skip
over this. So | will. Aggregation of events, | already

spent nore tinme introducing it than I had intended to spend
tal king about. So | amgoing to skip past that.

(Slide.)

Model i ng i nput uncertainties, the m ddle point
that uncertainty is about joint distributions and dependence
anong uncertainties to be analyzed further, | would nake
t hat the recommendati on

If it turns out that the community generally for
political or other reasons wants to push on this analysis,
this initial analysis and say we have got to be nore
confortabl e before accepting the cal culation of outputs that
conmes frominputs, then | think that making these | suspect
m nor refinenments would be worthwhile.

In the sanme vein, there are a nunber of technical
options for estimating joint distributions of inputs
i ncl udi ng the Bayesi an approach that David has taken and
i ncluding the frequentist approach which | ooks an awful |ike
it.

There are other approaches that could be expl ored.

And if one wanted to push hard on building confort in the
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i nput -out put cal culator, | would recommend | ooki ng at sone
addi ti onal technical approaches.

Agai n, probably the details aren't that inportant.

But I will be delighted to share themw th you after |unch

(Slide.)

Okay. Model fornula uncertainty is one of the
bi ggest problens in nost nodels with a few dozen input
paranmeters, is that you are not only uncertain about the
inputs that go into this thing, but you are very uncertain
about the fornulas for conbining them

An admirable attenpt has been nade in this piece
of work to make all the fornmulas just |ogical identities.
There is supposed to be no enpirical dose response relations
or anything that m ght be conpli cat ed.

Despite that fact, David said I mght nention --
and, in fact, | amgoing to nention the fact that whenever
you have even a ratio of uncertain quantities, you are to be
quite careful of the ratio of neans is not the nean of the
rati os.

There may be biases, although they shoul d be
smal |, that arise fromuncertainties about fornulas and from
the fact that there may be multiple nunerators, nultiple
denom nators that are getting nmunged together, nunged being
a technical term The less technical termis mxture

di stri bution.
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In any case, there nay be sone slight biases
there. | don't think they would invalidate the main
concl usi ons of the nodel.

Okay. Now, let ne wind up. There is a concept at
the very end of this slide, sinulation calibration. And |et
me share that with you because this is a recommendati on for
sonet hing el se that shoul d be done.

OCh, one nore mgjor point. All statistics and al
mat hemati cs aside, | hope that nmany of you notice that the
spi der di agranms show a range of uncertainty that is pretty
darn small, typically a factor of two on the Y axis. Those
of you who have been involved in other risk assessnents
m ght be used to a factor of 10° on the Y axis.

So froma certain standpoint, the sensitivity
analyses to ne build a |ot of confidence in the range of
results we are going to get out. And all this probablistic
tweaking is a small refinenent inside a really narrow range
by risk anal ysis standards.

So here is the thing that I think would be a good
idea and that | would urge for consideration as a possible
extension of this work and not necessarily a very difficult
one. |If we take the whole nodel, it is a big calculator.
Let's ook at it as a black box right now And we want to
know, well, how biased, if at all, are the outputs that it

gives, how trustworthy are the outputs that it gives.
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One option for doing that is to drive this nodel
exercise it, using a front-end simulator that says, |ook, we
are going to nmake up a -- an expected nom nal nunber of
cases. W are going to make up a true val ue.

Then we will sinmulate what random sanpling froma
| arge popul ation mght yield given that true value. Are you
with me so far? W are going to sinulate what is going on

W are going to sinulate the sanpling process.

Then, by gosh, we take that sinulated data from
the sanpling process and run it exactly through the nodel
just the way the nodel is right now The nodel is a big
bl ack box. You put stuff in, you can get stuff out.

What you get out is the estinmate of the true
but unknown quantity. But wait a mnute. The quantity is
known in the sinulation context. You start know ng the
right answer. You drive it through the process. You see

what the nodel says, conpare it to the right answer which

you knew going in. | recomrend that that be done.

| expect that the calibration curve will |ook |ike
a 45-degree line neaning -- or will be close to a 45-degree
line. | would be surprised if it were spot on. But ny

point here is that we don't have to conjecture about whether
the logic of the nodel is so well devel oped that we are sure
we are going to get the right answer.

We can find out being nmuch stupider about it, not
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trying to reason our way through it. Just say, well, here

is the right answer, sanple fromit, exercise the nodel, do
we recover the right answer. So | would recommend that. |
| ove the sensitivity analyses. W could do nore to things

| i ke sensitivity to popul ati on, heterogeneity.

Since | ama mathenmatician, | have no problem
saying things like, well, if one person ate all the chicken
that was produced, that would |imt the nunber of cases you
woul d see. All right?

(Laughter.)

I n conclusion, nodel structuring calculations are
wel | docunented and logical. | think the nodel has good
face validity. The nodel-based risk projections are
credible in the sense that the logic isn't unsound given the
assunptions, the conclusions | expect do follow.

Uncertainties in input quantities are explicitly
and | think by and | arge appropriately nodel ed, although one
can qui bbl e about technical details. | recommend doing the
calibration exercise that | have just nentioned. Thank you.

(Appl ause.)

DR. BEAULI EU:. Thank you, Dr. Cox. W apol ogize
for cranping your style which is considerably in any event.

In the interest of appetites, we are going to --

DR. COX: Is it chicken for |unch?

(Laughter.)
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DR. BEAULIEU. That's up to those folks out there
having heard this norning's presentation. Are there, in
fact, any questions fromthe mathematicians in the audi ence
for Dr. Cox? One. David Vose.

(Away from m crophone.)

DR. VOSE: Yes, one question. | would just say |
think it is a great idea doing that calibration ---.

DR BEAULI EU: Thanks, David. | have done a
terrible job of keeping us on tinme this norning as you have
noticed. | would try to get everybody back in here by 1:30.

At that point, folks are going to be up here talking I
woul d anticipate. So try to be back here by 1:30.

DR SUNDLCF: | have one ot her announcenent.
said earlier this norning that we woul d be out of here by
5:30 sharp. Since the last two presentations, | have done
an uncertainty. And with 95 percent confidence now, we wl|l
finish sonmewhere between 5:00 and 6:00. Ckay.

(Wher eupon, a luncheon recess was taken.)
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AETERNOON SESSLON

(1:40 p.m)

CHALLENGES | N ASSESSI NG AND REGULATI NG

THE RI SK OF ANTI M CROBI AL USE

Dr. Stephen Sundl of

DR SUNDLCF: In the interest of tine, | think
am going to go ahead and start ny talk. Mst of --
fortunately, | amgoing to try and nove through this fairly
qui ckly. One of the reasons is that nost of the things that
| was going to say, others have said. And |I amtalking
about challenges in assessing and regulating the risk of
antim crobial use.

(Slide.)

And | think just fromthe questions that have been
rai sed this norning, people are pretty well in tune to sone
of the challenges that we face. First of all, risk
assessnment is sonething that I think the U S. Governnent and
the world governnment is beginning to enbrace as a very
useful process, a nore precise process. It gives you better
definition of the risk. It is a transparent process as you
heard this norning. And it is being enbraced I think on a
wor | dwi de basi s.

(Slide.)

But having said that, there really to our

know edge is not a -- there doesn't have a good history in
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terms of how these have been applied in terns of regulatory
situations in the past. So we are really breaking new
ground here by looking at a risk assessnment and then trying
to see how that mght fit into a regulatory schene. All of
the regulators are tal king about it. Nobody has really done
it yet. So it is brand newterritory.

W | earned that there is not very nany
m crobi ol ogi cal risk assessnent nodels out there. Maybe

hal f a dozen tal ked about Sal nbnella enteritidis, E. col

and Listeria as being sone exanples of recent risk
assessnments and the pros and cons of those and where their
short-falls were. So it is a brand new area. It has great
prom se. But we are not really sure how we are going to

i ncorporate these into the regulatory process yet.

The President's Food Safety Initiative certainly
speaks considerably to the issue of risk assessnent and t hat
in order to help protect the food supply, that we need to be
doing a lot nore in government with risk assessnents.

Again, interesting, we are not really sure where we are
going to go with those. And so that is going to be one of
the great challenges in the upcom ng years, is how do we
actually use those risk assessnents.

And | think there is agreenent that the issue of
antibiotic resistance as it relates to animal agriculture is

a growi ng concern on a worl dwi de basis and not just in the
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United States. W are assum ng that resistance devel ops
fromthe use of antimcrobials, the transm ssion for the
f ood- borne organi sns that we are tal king about, especially

Sal nonel | a and Canpyl obacter, are generally not from person

to person and that the nost |likely source is from ani mal s.

These are the assunptions that CYMis operating
under at this tine. And that certain antimcrobials are
used enpirically to treat patients that have devel oped food-
borne bacterial infections. And so we have to consider al
of those in the mx as to what is going to be the best
public health policy.

(Slide.)

The nodel does assune that resistance is due to
antimcrobial use in animals. That was one question that
was raised this nmorning during David Vose's talk. And there
is evidence, there is epidenm ol ogic evidence that seens to
point in that direction.

Qovi ously, any additional information that we can
get will help us in determ ning whether or not that is the
ri ght approach. But presently | think that the weight of
the scientific evidence clearly points to the use of these
drugs in aninmals as the cause of the resistance.

I ncrenental health risk to consunmers from
conprom sed therapy is the harm one of the harns that we

are talking. W say increnental risk. And what we are
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tal king about there is that people are already ill at the
time. And then failure of treatnent results in prolongation
of their -- of the disease that they already have. And that
is what we are considering as the increnmental increase in
risk.

And how do you nodel that? Wat is the best way
to nodel that? 1In the nodel, only the risk fromthe use of
fl uoroqui nol ones in chickens is assessed. There are al
ki nds of other antibiotic mcrobials. There are several
di fferent diseases of inportance that nay be inplicated if
there is resistance fromthe use of these drugs in aninal
agriculture.

And we have a pretty good exanpl e of

Canpyl obacter. W actually had sone access to sone good

data. Wat about some of these other ones? Can we apply
t he sane kind of approach to other ones?
| can say that the risk assessnent nodel really
did help us to focus on what the critical issues were. And
it hel ped us understand better the scientific limts than if
we hadn't done the risk assessnment. So the risk assessnent,
and | can say from CV/M s point of view, was a very much a
bel yi ng experience. W think we benefitted greatly fromit.
It has changed | think substantially the way we think about
assessing the harmthat may be due to use of animal drugs.

The mat hermatical part of the nodel, as David Vose
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indicated, is sinple and it can be updated. And even though
we have a | ot of uncertainty within the nodel even at this
poi nt, that additional information can hel p reduce those
uncertainties so the nodel can be a living nodel. It can

| earn as we obtain nore information.

But it also has its limtations. And you heard
about many of those limtations today, especially where we
need additional information and sone of the assunptions have
to be studied a little bit nore carefully.

Vell, what is C/Mfacing then based on the risk
assessnment nodel and dealing with the whole entire issue of
antim crobial resistance in food-producing animls? Wll,
first of all, we have to develop a quantitative definition
of acceptable level of risk if we are going to use a
guantitative risk assessnment approach

| think one of the speakers earlier this norning
said -- | think it was Doug Powel|l said that we had gotten
away fromtal ki ng about zero risk. And I think that has
been a very inportant novenent for the United States and a
| ot of the other countries, as well. Nothing is risk-free.

| think we will all agree to that.

But once you have said that, then it is inportant
to ask the next question, well, then what is acceptable;
what is an acceptable |evel of risk. Mny of the

international treaties, especially things |ike the WO s
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phyt o-sanitary agreenent, tal k about the concept of
acceptabl e level of risk within sovereign nations. How do
we define that? Wat is an acceptable |evel of risk. These
are issues that we are going to be struggling wth.

Det erm nati on of the human health inpact, we
tal ked about the assunptions that were nmade in the risk
assessnment nodel about that -- and the assunptions were nade
that there would be prol onged public harm sinply because
peopl e did not benefit fromthe drugs that were
adm ni st er ed.

Is that the correct assessnent? Are there better
ways of assessing the human health inpact? Are there other
end points that we haven't thought of that m ght be nore
sensitive, mght be better indicators?

(Slide.)

The nodel can define -- you know, how do we defi ne
harmwithin the nodel? 1Is it just sinply fromresistant
bacterial infections in people? Is it resistant infections
in people that receive antibiotics?

Is it resistant infections in people that receive
anti biotics and have an adverse effect that is neasurable
| i ke prolonged illness or is it resistant infection and al so
t hose people receiving antibiotics that experience an
adverse effect and for which there is no alternative drug

treat ment?
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Wien we wrote the Framework Docunent, that | ast
bull et there pretty nuch describes those drugs in Category 1
and drugs for which there are serious illnesses in people
and for which there are no good alternative drugs. Those
are the ones with the highest priority. So just defining
what we mean by harmis going to be critically inportant in
noving forward toward regul ation

(Slide.)

kay. And then David Vose tal ked about this, but
-- showed you this slide about dependi ng upon what the
denom nator is, the risk is different. So you can have one
in 61,000 if you consider the entire U S. chicken-eating
popul ation. Your chances as a normal citizen of being
affected if you eat chicken is one in 60,000, versus the

popul ati on that devel ops Canpyl obacter, versus the

popul ati on that devel ops Canpyl obacter and seeks nedi cal

attention.

And so we have to nmake a deci sion as an agency,
what is the proper denom nator. Traditionally, | can tel
you that FDA has spread the risk over the entire popul ation.

When we tal k about the risk of cancer, we are tal king about
aoneinamllion risk of cancer for all citizens.

Recently, with the EPA they have the new | aw, the
Food Quality and Protection Act which | ooks at sub-

popul ati ons, | ooks at wonmen and children. Are we noving in
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this area? These are public decisions, public health
deci sions, policy decisions that at sone point we are going
to have to cone to grips wth.

And so part of the reason for having this neeting
is totry to get sone of these concepts out on the table,
have peopl e thinking about them And David showed you these
and how you would map that risk. And it shows the

uncertainty or the confidence with which those point

estimates were made. So we will go through that quickly.
(Slide.)
And | will get to our conclusions then. So there

is aclear difference. W are in a transitional stage in
which we are shifting fromrisks that we traditionally have
dealt with for chem cal residues. And we are shifting to a
different kind of risk which is antimcrobial resistance or
just mcrobial contam nation in general.

Very, very different. Very nuch nore conpli cated.

W are going to need all of the help that we can get in
trying to get our hands around this issue.

The framework attenpts to provide a mechanismto
deal with this nontraditional risk. The risk assessnent has
hel ped us further along down that road. And we | ook forward
to alot of participation in helping us struggle with sone

of these very difficult issues. Thank you.
(Appl ause.)
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SESSI ON 1: USE OF RI SK ASSESSMENT TO EVALUATE HUNVAN HEALTH

| MPACT OF RESI STANT PATHOGENS

Chair: Dr. Wesley Long

DR. LONG Ckay. W are going to nove right into
the afternoon speakers. First, we have Scott MEwen who is
going to speak to us about using risk assessnment to eval uate
human health inpact. And he is going to point out, of
course, sone of the things you saw this norning and re-
enphasi ze sone things and perhaps clarify some points that
may not have been cl ear.

Dr. McEwen is a Professor at the Departnent of
Popul ati on Medicine at Ontario Veterinary Coll ege,
Uni versity of GCuel ph.

USI NG RI SK ASSESSMENT TO EVALUATE THE HUMVAN HEALTH
| MPACT OF RESI STANT PATHOGENS
Dr. Scott MEwen

DR. McEVEN. Well, thanks very nuch, |adies and
gentlenmen. It is very good to be here. | was sitting down
here reflecting as Steve was tal king that | am ki nd of
doubly di sadvantaged. One is | have to follow his act on
stage and the other is that it is right after lunch. And |
remenber as a young faculty nmenber, the first post they gave
me was teaching vet. public health. And the lectures were
right after |unch.

(Slide.)
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And | renenber seeing a |lot of yawning faces and
peopl e sleeping. And after one class, sonebody canme up to
me afterwards and said, "Dr. MEwen, if it is ny last hour
on earth, I want it to be one of your lectures.” And that
really kind of boosted nme up. | felt really terrific after
that. And | went away and was thinki ng about how that coul d
af fect nmy pedagogic style and all that kind of thing. And I
t hought | better find out sone nore. So | went back and
asked what exactly she was tal king about. And she said,
"Well, if it is nmy last hour on earth, | want it to seem as
| ong as possible.™

(Laughter.)

So | hope that is not the case with you. Well,
this is not an easy talk to give after we have had so nuch
excellent stuff on risk assessnent already. But | have to
say that | amreally thrilled to be here. | think I kind of
live for this stuff. As | say, | have been teaching vet.
public health for years. And a lot of it seens kind of
esoteric and hard to relate to.

(Slide.)

But in terns of the role of veterinarians and the
things that they do and effects on public health, this is
really cutting edge. This is as good as it gets in terns of
a controversial issue that has real inportance to society,

real inportance to us as professionals. And veterinary
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students just love it.

It is sonething that -- you know, for those of you
who have been around for a while, you have seen it Kkind of
all before. W get these shifts in opinion about what the
impact is and how inportant it is. And | guess that is a
natural sort of event.

As we | earn nore, we sort of engage in nore
di scussion. W go back and forth. And really, as Steve
menti oned, he tal ked about the risk assessnent as a process.

And | think that is an extrenely inportant concept. That's
the way | look at it. | look at it as a process.

And, yes, we can tal k about risk assessnent as a
tool for helping policy and all that sort of thing. But I
prefer to think of it in sort of a larger risk analysis
context, that is, we are sort of |ooking for policy
deci sions, how to nmanage risk. W are using assessnent to
fortify that sort of thing. W are engaging right now in
comuni cation as part of that.

And | think all of the activities that the FDA has
been invol ved and you folks in the United States on this
issue is really an exanple of risk analysis, risk assessnent

and process.

(Slide.)
We can tal k about policy. | amnot a policy
expert. | just kind of work at a vet. school. But there is
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a lot of kind generic things that cone out about general
principles for policy. You ve got to focus resources on
those things that really matter, those inportant questions,
the primary issues.

W' ve got to try to nake decisions, or at |east
pol i cy-nmakers have to nmake deci sions sonetines when the
information is inconplete. And that can be very frustrating
and especially when the consequences are not clear.

They al so have to involve the greatest nunber of
t hose who nust be around to inplenent it. So they've got --
as | said before, this was driven honme to me when | was in
Berlin at the '97 neeting. And there the discussion was
around ri sk assessnent, risk nmanagenent.

And | saw before ny eyes this kind of notion that
peopl e that may not have felt totally franchised -- were
unenfranchised | guess is the way of saying were -- created
all kinds of problens. And it really drove hone to ne the
notion that people have to be involved in the process if
they are affected.

| have a quote by Henry Kissinger in his recent
menoir. And he was tal king about the principle for
Presi dents when they are deciding on foreign policy. But I
think they are very nuch generic. They certainly apply to
this risk assessnment of drug use field, as well.

(Slide.)
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| think one of the take-hone nessages that | would
like to deliver is that there are really different types of
risk assessnent. The termgets used a |lot of different
ways. The one that we have seen today is one in its purest
form | guess. But there are a |ot of other different
varieti es.

Peopl e sonetines tal k about epi dem ol ogi cal
studi es, hypothesis testing and observation as a type of
ri sk assessnent. Really they are |ooking for evaluating
risk factors, trying to identify risk factors of disease.
And it is a formof analysis when we are | ooking at risk.
But it is a kind of a different thing.

W will also talk about results of outbreak
i nvestigations and trace-back studies. Those types of
studies where we attenpt to identify through, as said here,
nol ecul ar fingerprinting, but other ways of -- |ike clones
of bacteria m ght come through the food system And those
are valuable -- provide valuable bits of information for
ri sk assessnents that support the kind of quantitative stuff
we' ve tal ked about today.

These studies are often descriptive in nature.
That doesn't sort of dimnish their inportance or their
value. It is just a different way of |ooking at things, at
different information.

W' ve got the -- what | would call the FDA study
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is a type of ecologic or population |evel scenario analysis.
W are looking at the U S. population, the total U S.

poul try production, that sort of thing. It is an ecologic
study. It is kind of a separate type.

There is also, as David Vose referred to, a type
of mechani stic or systens anal ysis, process risk nodel, the
type that we are seeing evolving in the mcrobial field
which is, again, a different approach. And | think sonme
that we should see nore of than we have in the past is nore
t heoretical studies involving popul ati on bi ol ogy, popul ation
genetics and that sort of thing.

But | guess the bottomline for all of this is the
approach that we take very nuch depends on the questions
that are being addressed and the purpose of the assessnent.

And that is something that has been stated already, but it
can't be over stated.

(Slide.)

| guess in the past, we have seen a | ot of sort of
evidence or a |ot of weight put on trace-back studies as a
way of assessing the risk of antibiotic use in agriculture.

And they still have an inportant role. And | guess | just
need to fortify for you folks -- you probably don't need it
-- that there is a lot of difficulties and challenges in
that. But it still is a useful way of gathering

i nfornmati on.
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So, for exanple, treatnent of cattle on farnms. W
are involved in sonme studies right now up in Canada with
Doug Powel |l and Richard Reed Smith and sonme others trying to
guantify and describe the types and extent of drug use that
is going on in aninmal agriculture. So what kind of inpact
did that have on human heal t h?

(Slide.)

Vell, there is lots of difficulties in follow ng,
obviously, the treatment information through this system and
the inmpact in terns of drug resistance through the system
Animals go to slaughter. They may go to auction marts, go
to different farns. 1In all of those different |ocations,

t hey encounter other strains of bacteria that may have
acquired resistance el sewhere or they nmay supply themto
di fferent animals.

(Slide.)

Agai n, when they get to the packing plant, the
sl aughter plant in this particular beef exanple, again, we
know that there are |ots of changes that can be produced in
the bacteria, both quantitatively and qualitatively. And we
can introduction of new strains. W can have a growh of
m croorgani sns and death due to various types of processes.

(Slide.)

So what do all these kind of changes and dynam cs

have in terns of the inpact of human health which is the

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

167

main sort of index that we are interested in? And, again,
we have had | ooking through the literature a variety of
studi es that have eval uated this and have provi ded good

i nformation.

(Slide.)

Ckay. What are sone sort of broad applications to
ri sk assessnent in this domain of drug resistance from
agriculture? | think sonething that hasn't been nmaybe
enphasi zed enough is that there is a value here in pre-
approval assessnment. W have been focusing today in many
pl aces, we've focused on those drugs that are already out
there in the market. And we have a resistance arising. And
we are | ooking at the inpact in that sense.

But now froma nore sort of pragmatic purpose or
theoretical basis, it would be great if we could attenpt to
anticipate the level of inpact before drugs are actually
approved. And there are difficulties in doing that, but
there is also a lot of utility and possi bly good val ue
t here.

(Slide.)

In other fields, if you are involved at all in
food m crobiol ogy, you know that risk assessnent, as Dave
mentioned this norning, is being used extensively in trying
to better devel op food standards. Wat is the allowable

| evel of mcroorganisns in food at the tinme of consunption?
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The sane thing for water mcrobiol ogy.

W al so can use them for hypothesis testing. Wat
woul d happen if we do such and such? What are the effects
of this intervention, for exanple, judicious use or prudent
use in animal agriculture? What effects could that have on
the |l evel of resistance, the inpact to public health.

And | don't think that we want to forget that
anot her kind of application of these -- this approach is
better understandi ng the biology of the process and better
understanding | eads to better decision-making as we said.
And the thing that always gets left to the last and is

hardest to do is trying to assess the econom ¢ and soci al

i npact .

(Slide.)

Wl l, you are not expected to actually read this
at the back. | was sitting there before and I know how hard

it is to see the screen. Basically, this is one of those
slides that shows the conplexity of the interrelationship
anong all of the environnental and other factors on

resi stance.

And | guess | put it up here just to underscore
the kind of difficulty and sort of shock that one woul d get
when you try to think about devel opi ng nodels that can
capture all of these things at once. And so we really do

have to make choi ces because of the incredible conplexity of
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this system

(Slide.)

And | think the choice the FDA has approached is a
good one. It is simlar | think conceptually to the -- to a
ri sk assessnent approach that was taken nore than a decade
ago by the National Acadeny of Sciences and, basically,
agai n | ooking at the ecol ogical inpact of the sort of
national |evel of resistance in aninmal agriculture and
i mpact on human heal t h.

W do have to renenber that the ecol ogical studies
are very useful. But they also have sone limtations. And
sonme of this has been brought out this norning when we were
tal ki ng about representativeness of sanpl es.

(Slide.)

Basically, these types of studies --
epi dem ol ogi sts refer to ecol ogical studies is where the
unit of observation is really the group. It could be a
comunity or a national sort of |level. The exposure, in
this case, the exposure to drug-resistant bacteria | guess
is -- and the disease are sort of neasured at the group
|l evel. And there is lots of reasons for doing that.

But one of the problens is that you kind of |ose a
|l ot of information that applies to the units of that group.

And it is inpossible basically to control for any

confoundi ng that may be happening at that sort of level. So
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in sone cases, it is a problem But that doesn't mnean that
t he studi es have no val ue.

(Slide.)

| think we have to realize, again, that we do have
a very hierarchical set of levels of organization and both
in human society and in the way we have sort of managed farm
animals. | could nmake this pyramd using a sort of farm
structure. And it would have the national herd at the
bottom the states, sort of farmlevel, pens or different
sights or pens and so on.

So we do have a very kind of hierarchical system
whi ch has major inplications towards our sanpling plans, for
surveys. It has inplications to dissemn nation of
m croorganisns. And it is very inportant eventually to try
to capture these kinds of |evels of organization if we are
going to sort of better understand the process.

(Slide.)

| am not going to get into any kind of technical
details about how risk assessnments are being done in other
fields. It is better left to the experts.

But | think it is inmportant to understand in
addition to the sort of ecological approach, there is this
sort of nechanistic or process approach where we tried to
follow the animal, the food product through the system of

sl aughter and processing, and try to neasure or at | east

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

171

anticipate the effects that the interventions or the
treatnment effects or the heat treatnent or the cross-
contam nation is going to have so that we get a better
understanding of the quantity of bacteria that people are
bei ng exposed to | think at any given point.

And has been nentioned by Dave and others this
norning, that we attenpt to nodel what effects that quantity
of exposure will have on human health that takes into
account the variability in human popul ation and all those
factors to try to, again, characterize risk in sone
guantitative way.

(Slide.)

Okay. We'll skip that one. Now, in terns of just
trying to schematically present the anount of information
that we have, | think in a sort of rough way, highly
unquantifiable sort of way, this is ny inpression. 1In terns
of the four traditional categories of risk assessnent, |
woul d say that we have got proportionately a trenendous
anount of information on the hazard identification step.

What are the nature of the mcroorgani sns; the genetic
basis of resistance; the ways that the resistance are
transferred between m croorgani sns, that type of thing. And
| think we need nore of that. W have got a trenendous
cadre of mcrobiologists and other biologists out there

doi ng that kind of research
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But | think conparatively, we have very little
information on the other steps in risk assessnent, the
exposure assessnment phase and dose response and ultinmately
the characterization step. So what the inplications are is
that I think risk analysts concentrate on the exposure and
dose response part of the equation for very good reasons.

But often people in other domains don't sort of
recogni ze the inportance for doing that. And we sonetines
sinplify the hazard I D phase and concentrate on the exposure
and ot her phases. And we have to try to comrunicate to
m crobi ol ogi sts and sone others that aren't sort of working
inthe field why it is inportant to do that because that is
where the uncertainties are, that is where the data gaps
are. And that is why it is inportant to assessnent.

(Slide.)

Okay. We tal ked about in this particul ar
assessnent -- we will have comrents |ater -- but the end
poi nt bei ng exposure of people to fluoroquinol one-resistant
bacteria. That's fine. Good reasons for that, regulatory
reasons for it.

But, again, in the |larger schenme of drug
resistance fromagriculture, there are other possible end
points as Steve nentioned in his talk. W wll ook at that
at sone point. | guess one that keeps com ng back to ne and

| amnot really sure how big a deal it is is this notion
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that there is going to be disease in the conmunity that

ari ses because people are taking drugs for other reasons.
And when they do that, then they are nore susceptible

to chall enge fromdrug-resi stant bacteria. W have got lots

of exanples in the literature from Salnonella. | don't know

about Canpyl obacter. W can't | think forget that and try

to measure it in sone way.

And, again, people also talk about the pathogen
| oad phenonenon, gene transfer and the possibility of
i ncreased virul ence which has cone out in different
di scussions. W have a variety of different hazards that
need to be addressed.

(Slide.)

| think another point | would |ike to make is that
in some cases we can focus our efforts on certain conponents
of the ecosystemif you want to call it that, the whole sort
of domain of animals, the production systens and processing
and so on. And the FDA approach which, again, is
appropriate, we focus on the sort of ecological |evel.

It may be appropriate in sonme instances to go sort
of back in the systemand | ook at other aspects. For
exanple, I amkind of nost interested in the pre-harvest
phase of animal production. And | think there is a |ot that
can be done at that level to try to sort of reinforce or

further refine the exposure assessnent phase of risk
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assessnent .

(Slide.)

And just as one exanple, one of ny Ph.D. students,
David Jordan, did sone sinulation studies |looking at in this

case not drug resistance, but E. coli 0157 in beef

production in Ontario. And he was interested in how

di fferent managenent systens, different ways of trying to
mtigate the risk of 0157 m ght transpire, mght sort of
feed through the slaughter systemin terns of reduced
exposure of positive animals in the feed |ot.

This is an animal with a kind of heavy tag on his
carcass. So basically, in this particular approach which is
quite different than the other risk assessnments you've heard
of, basically it is one of devising a scenari o which
basically descri bes the system of beef production and
collection and transport to the slaughter plant and says,
okay, in an attenpt to address what we woul d happen if we
were able to, say, admnister a vaccine.

We don't have a commercially avail abl e vacci ne
yet. And it would reduce the quantity of bacteria of 0157
bei ng shed in feces or the preval ence of positive aninmals in
the slaughter plant. What effect m ght that have on the
eventual |evel of contam nation of the slaughter plant? And
then he al so | ooked at other types of interventions.

But | guess the point here, as | was saying
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before, is these are hypothetical. W don't have them yet.
But this is a way that we could attenpt to identify the

i npact that they could have. And if it |ooks prom sing,

invest nore resources in research to get them

(Slide.)

And this is an exanple of output from Dave's
nodel. And | think the main sort of thing to ook at is
that on the kind of left side of your screen if you can't
read the words, the main thing is the shape of the curve, is
that given what we sort of know about 0157, we can bet that
j ust about on any day of the week, there is going to be
bacteria comng into a beef packing plant.

But if we are able to test aninmals and positive
| ots were either excluded or in this particular case noved
to the end of the slaughter queue, then we could shift back
in the day the sort of first tinme that sort of positive
animal comes into the packing plant. And this could
concei vably reduce the | evel of exposure, the |level of
cont am nati on

It is not a public health neasure per se. But it
is a bit of informati on of exposure assessnent that could be
used in a public health risk assessnent.

(Slide.)

| think we al so have to acknow edge that there is

a lot of different types of scientific expertise that need
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to feed into this exercise. W have heard about the
mat hemati cal and statistical conponents and the
m cr obi ol ogi cal ones, as well.

We have also got | think to look a little bit nore
broadly into sonme of the other areas of biology and so on
that have an effect on resistance. W' ve actually got an
expert here -- | haven't net himyet -- Mark Lipsitch |
t hi nk who works in evolutionary biology with Bruce Levin's
group, or had in the past at least. And there is sone
excell ent work going on there in terns of the creation and
the selection of resistant organisns in nature.

(Slide.)

So | would just like to follow through on that
particular thene. | think we have to sort of, again, |ook
beyond our sort of obsession with real data. | think any of
us who have had any kind of nedical training or in other
fields for that matter want to see sone data.

Show us the results. Show us the information and
we will believe what you say. But in other instances, it
may be appropriate to be less reliant on this quest for data
and actually look to theory, ook to biology for sone ways
around t hese probl ens.

(Slide.)

And as one particular exanple of this, Roy

Anderson's group in Oxford, has been | ooking at the tenporal
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changes in drug resistance in human popul ations and from a

t heoretical basis is showi ng that under a constant selective
pressure of antibiotic, that we are going to have over tine
a signoid sort of relationship between acquisition of

resi stance.

And al so using these approaches, his sane group
has shown that with intervention studies -- interventions in
this case reducing the amount of antibiotic use in a human
popul ation, that we do see a decrease in pneunococcal
resistance. But | think the inportant point fromthese
theoretical studies is that the decrease is nmuch slower to
be realized and takes a | ot |onger and doesn't sort of tail
out conpletely even in the absence of antibiotic treatnent
or inits reduced use.

(Slide.)

| think in the interest of time, I will finish off
with this point. W have got a lot to | earn about
antibiotic resistance. And | think that we have the sane
sort of signoid curve here where we have got a | ot of
uncertainty and sone particular -- for some particul ar
drugs, some particul ar pathogens. And for others, we know a
| ot about the system W have | ess uncertainty.

And those of us in the room the individuals can
put ourselves on this curve in different places. But I

think the point is for policy-nakers, we have to realize
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that sonetinmes they are forced to nmake deci sions al ong
various points in this curve. And that is a challenge. So
with that I will stop and entertain any questions.

(Appl ause.)

DR. LONG Any questions for Scott? Geat. kay.
W will go on. The next thing on the agenda is to | ook at
two ot her risk assessnments that have | ooked at this
antimcrobial resistance issue. And to help us to eval uate,
to help us put this new risk assessnent that we are here to
tal k about today into context with what others are thinking.

And our first speaker is Steven Anderson. He is
currently a AAAS science risk policy fellowin the Epi. and
Ri sk Assessnent Division at the Food Safety Inspection
Service. And before this fellowship, he was research fell ow
at the Georgetown Center for Food and Nutrition Policy.
Whil e he was there, he got his masters in public policy and
conducted risk assessments on antim crobial resistance in
cattle.

GEORGETOM RI SK ASSESSMVENT
Dr. Steve Anderson

DR. ANDERSON: kay. Thanks, Wes, for that
introduction. And | wanted to thank the organizers for the
opportunity to present our work here today. Do we have a
| aser pointer?

DR. LONG W had a | aser pointer that was with us
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earlier today.

(Slide.)

DR. ANDERSON: kay. | amgoing to talk about the
work that | did at Georgetown University. Thanks a |ot.
And our risk assessnent was -- |ooked specifically at
fl uoroqui nol one use in cattle. The people involved in the
project were myself, Les Crawford who is here in the
audi ence, and anot her person, Robin Wo. And each of us had
particular and distinct roles in this project. And | wll
di scuss nore about our roles as we go on.

(Slide.)

| think I should have a slide here actually since
| saw several slides today on why chicken. And we should
expl ain why beef cattle because it is not really something

that you would think that Canpyl obacter is an inportant

i ssue for beef cattle. And you are probably in a sense
right.

What we know is that we have several reasons for
doing what we did. And | will explain that as quickly as |
can. And the first reason is we were aware that the Center
for Veterinary Medicine had initiated a study on

Canpyl obact er fl uoroqui nol one resistance in poultry. So it

obviously didn't behoove us to sort or retread their steps.
And at the sane tinme, we felt that an easier

system perhaps to work in, although that may have been
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fallacious thinking, was to start with cattle.

Now, when you think about risk assessnents, you
t hi nk about hazard and risk. The hazard really are those
things and characteristics associated with the organi sm
And then the risks are sort of the outcones and the human

i npacts of Canpyl obacter ill ness.

| amgoing to divide the talk into two sections
which are the basic parts of the risk assessnent. The first

one is tal king about Canpyl obacter. W actually predicted

first the nunber of cases that you would get of

Canmpyl obacter illness from beef sources. And that really is

based on current data.

The next thing that we did was, |ike everybody
el se that has been doing these resistance ri sk assessnents,
we are treading new territory. Qur approach was to really
| ook at trends in the fluoroqui nolone resistance data to
tackl e the fluoroqui nol one resistance question. And | wll
di scuss that nore as | talk nore about the nodel.

(Slide.)

kay. | amgoing to talk first alittle bit about
t he background. But since everybody has presented a fair
anount about the background of this organism | amgoing to
skimlightly over this. So | will be flicking through
slides pretty quickly.

The pat hogen is a noderate hazard. W are
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considering nostly Canpyl obacter jejuni. As was said before

| think by Kirk Smith, it accounts for greater than 90 to 95
percent of the human infections that you see.

(Slide.)

And as far as from a processing standpoint, there
is limted spread and growth during food processing. And
really, a lot of these characteristics affected the way we
t hought about our risk assessnment and the final form of that
ri sk assessnent. And you m ght ask yourself, well, howis
t hat .

And so |l ooking at the first characteristic, there
is no growh in food bel ow 30 degrees Centigrade. And that
was really limting as far as our risk assessnent. It was
great for us because at this point, we didn't have to
consi der tenperature abuse as a real problem Thirty
degrees Centigrade is about 82 to 85 degrees Fahrenheit. It
is pretty major tenperature abuse before you get growth of
t he organi sm

So we didn't have to worry as nuch about failures
of refrigeration that m ght occur in the consuner's
refrigerator or in transport to the retail setting and ot her
pl aces where refrigeration is inportant.

The second characteristic and third
characteristic, Paula Cray discussed these. It is

m croaerophilic. And that neans that it requires a reduced
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oxygen at nosphere.
Now, when | am going through this, you m ght want
to sort of contrast and conpare in your mnd poultry versus

beef cattle and how they are processed and why Canpyl obact er

is areal problemfor poultry and why it is less of a
probl em for beef and beef products. And one of those
reasons is mainly in the processing.

And that is when you do -- when you | ook at
poultry, poultry are dipped in a chill bath to chill them
A lot of water is there. There is a skin present. They are
pul l ed out of the water. And a lot of that water fromthe
chill bath remains with the carcass in its package. So you
have a noi st environnent for the organismto survive in.

Beef are quite different, the processing. The
carcass is hung up to dry. There is ventilation. There is

drying that goes on. So the Canpyl obacter presumably is

elimnated in this fashion and through the processing of
beef carcass.

(Slide.)

Ckay. And we've gone over this earlier today.
amnot going to do nuch with this. Synptons, you can see
gastroenteritis. Most of the cases, again, are self-
resolving. 1In a few cases, a few percent, there is
hospitalization and a |low nortality.

(Slide.)
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The epidem ol ogy, fromthe literature, we gl eaned
that four to ten percent of the infections were -- of

Canpyl obacter infections were due to beef. Another thing

that made our risk assessnment a little easier, as David Vose
sai d, was hunman-to-human spread is rare. So we can largely

assune that Canpyl obacter is due to animal sources.

The ot her case that | believe David Vose said nmade
things easier for himdidn't make things easier for us. And
that is sporadi c outbreaks or sporadi c cases versus very few
out breaks. And why is this? WlIl, we |ooked at
concentration. And for us, if you are looking at a | ot of
sporadi ¢ cases, epidem ologists |like to get food sanpl es,
sanpl e those and see how nany organisnms were in that food

sanple to see what dose the person actually received of the

or gani sm

| f you have one person here or there getting the
di sease -- illness and you go back to them and say, "Do you
have a sanple of that food?", they will usually say, "No,
|"msorry, | don't", or that food has been reheated and it

is augnented fromthat tinme that they got the original dose.
In an out break situation, sonebody usually has
that food source sonewhere. |If it is a church supper or
what ever, sonebody has that ham or sonebody has that beef
sanple that contributed to the illness. The other -- so

this makes our job of enuneration a little bit nore
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difficult in figuring out the dose.

The other thing is one infection we presune
provi des protection. And | will talk about that nore a
little later on.

(Slide.)

Human clinical treatnent, this was di scussed
earlier. | amjust going to say that fluoroquinol ones for
the nost part of the nmajor treatnent by default for

Canmpyl obacter illness. The other treatnent that was

menti oned was erythronycin.
(Slide.)
So why fl uoroqui nol one resi stance and why does it

occur so often in Canpyl obacter? For nobst organisnms, it is

a two-event process. And you usually have to have a
mutation in the gyrase gene or simlar genes. And then

there is a decreased perneability to the drug.

I f you have one of these events, you will probably
get an internediate type of resistance instead of -- you
m ght get one m crogram per -- one nicrogramresistance

versus if you have both, you m ght have resistance at a
hi gher |l evel to four mcrogranms per m of drug.
(Slide.)

For Canpyl obacter though, what you really need is

just a single event. And use of that is a nutation in the

gyrase gene. And why is that? And usually we think of
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Canpyl obacter as being | ess perneable to fluoroquinol ones.

(Slide.)

Just to rem nd people, these are the approvals.
The human drug was approved in '87, use in poultry in '95,
and then just a year ago it was approved in cattle which is
our target species last fall.

(Slide.)

Okay. The hazards, people have tal ked about these
before. | don't think | amgoing to get nmuch into these.
You may i npeded treatnent by 48 hours. And then there is
these other factors. Hospitalization perhaps is increased
by a half a day or nore.

(Slide.)

Okay. This is an overview of our nodel fromthe
start. It is a very sinplified version. And what | am
going to present is also a sinplified version. | am not
going to present a |lot of equations and | ot of uncertainty
anal ysis for you right now

| think it is inportant though just to focus on
t he conponents that we included in our nodel. W |ooked at
the entire population. W presuned 265 mllion in the
United States. Al of our assunptions were conservati ve.

W often favored public health in nmany of the instances
and the other cases that none of these are based on

nodeling. There is a little bit of nodeling involved in the
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cooking. But we based all of these conponents on data. So
we aren't nodeling these conponents. W are actually basing
them on data that we had.

So if you look down this |left side, you can see
there is this preval ence conponent. And preval ence
contributes equally as well as concentration to dose. And
finally, this is the nost inportant thing because dose of
the organismis really what we feel is going to contribute
to di sease.

So if you get a | arge dose of the organism say, a
mllion organisns, you are nore likely to get illness than
sonebody that gets ten organisns in their sanple of food.

And then finally, what are the infections and outcones?

(Slide.)

kay. As far as preval ence goes, we used sone
data fromNorm Stern's group. And Norm Stern al so at one
time | believe worked on cattle which helps us out a |ot.
And we took a sanple, 360 sanples in the retail sector, and
determ ned several different data points. So we had 90
sanpl es each tinmes four at different tinmes of the year.

W took those and generated a distribution for
preval ence. So, basically, the preval ence goes from one
percent to seven percent. And our nodel reflects that
diversity of results that he has in this distribution

(Slide.)

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

187

And then the next thing was concentration in
ground beef. And, again, if you |ook at the data fromthese
points, you will see it is in the early '80s. WlIl, at this

time, | don't think Canpyl obacter had the prom nence in

poultry that it now has.

It was probably in the late '80s and the '90s when
we determ ned that chicken is probably the major carrier of
this organismand the major problem So a |ot of these data
are a little bit ol der.

So M ke Doyl e's group actually provided these four
organi snms per gramin several sanples, about |ess than a
hal f a dozen. W used that as our nmjor point. W used a
triangul ar distribution starting fromone organi sm per gram

And we presuned that the highest point would be ten
organi snms per gramand that the nost likely would be this
four organisns derived from Doyl e' s dat a.

(Slide.)

So we've done preval ence and concentration. | am
going to relate this to you later in the final result. Now,
| ooking at the preference for rare, just backgrounding that,
| amgoing to say that these are the individuals that |ike
rare neat, are the ones that are going to be at highest risk

for Canpyl obacter from hanburger and ground beef. And we

are also going to |l ook at the reduction of those organi sns

in those sanpl es due to cooki ng because cooki ng has a maj or
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effect. So this is the predictive mcrobiology portion of

t he tal k.

(Slide.)

Consuner behavior, those that |ike inproperly
cooked -- there are several studies out. W integrated a

nunber of these studies and devel oped this beta distribution
to represent those studies. The nean values is around eight
-- anywhere from17 to 18, 19 percent, so in there. So
about 18 percent like their burgers cooked nediumto nmedi um
rare or rare.

(Slide.)

Qur cooki ng assunptions were nade, again, fromthe
literature, was that Koidus and Doyl e found that heating at
60 degrees for two mnutes caused a mllion-fold reduction
in the nunber of organisms, so a six |og reduction, a mjor
reduction. And that would pretty much elimnate any
organi smthat you would see in a hanburger patty.

Unfortunately, nost people don't cook entirely to
this tenperature for that long. W nodel ed based on 50 to
60 degrees which is the tenperature range that nost people
cook at and this being down at the rare side or even bel ow
rare. And then this being up on the nore nmediumto well
si de.

We al so nodel ed -- based specific times and

tenperature, 15 seconds to 20 minutes that they would cook
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in this range. And let nme show the results of that work.

(Slide.)

That nodel i ng showed -- and we derived the therna
death tines froma zero kill up to a six log kill, so a
mllion-fold reduction. And on average, the nost common

reduction would be a 4.3 log reduction. Now, what does that
all nean?

(Slide.)

Just sort of averaging that all out, even inproper

cooking will reduce Canpyl obacter by an average of 20, 000-

fold. It's a pretty nmajor reduction when | show you how
many organi snms people will be exposed to.
(Slide.)

Agai n, the people that are going to be nost

suscepti bl e and have the greatest problemw th Canpyl obacter

are going to be down here in the small tail of this
distribution, those that |ike their bloody rare hanburgers
and their rare hanburgers.

(Slide.)

So the greatest at risk are those three to five
percent that like the rare neat. Even down there when you
decrease it 500-fold, which is 10>8 vyou are still going to
have the chance for organisnms to be present based on our
consunption anal ysi s.

(Slide.)
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kay. So we are down here at dose. And we are
going to anal yze the amount of hamnburger that people
consuned based on USDA dat a.

(Slide.)

W determined this is an average of 57 grans per
m. And this is based on the consuner survey for food
i ntake which is a | arge survey done by USDA which is |
bel i eve now greater than 12,000 individuals involved in this
study. And we did a customdistribution which I can't show
you because it is quite diverse. It goes fromone gram up
to 2,050 grans. So you have people out there eating 2,000
or nore grans of beef. But for the nost part, the average
person eats about 57 grams per neal.

So based on that if you have a maxi mum of ten
organisns in that food, this should be before cooking, you

may have 570 organisns, 10 tinmes 57, or you nmay have zero if

it is cooked well, or you may have nore if that person with
2,050 grans has -- is eating a positive sanple of beef.
(Slide.)

kay. So what's next? Next you say, well, how do
| sort of take that nunber that |1've got for the dose which
was that fromthe previous slide, this anount of organi snms
that they could have eaten. You put that into a
rel ati onship which predicts infection based on the anmount of

organi sns a person ate. And this is a probability of
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infection. And this is a beta Poisson distribution.

And based on this study that was done -- | should
explain a little bit about that. It was a volunteer study
done on 110 individuals. And then Medema anal yzed and
derived this equation fromthis study that was done at Johns
Hopki ns.

Now, for illness and outcones, that was a little
nore difficult. W decided to use an estimte, professional
expert opinion estimtes based on Martin, et al. in 1995.
And those predict the potential outcones for infection and
illness. GOkay?

(Slide.)

Let's see. CQutcomes, our outcones -- | amjust
going to go quickly through this since | am al nost out of
time. The infected individuals, we predict 15,700. The
nunber hospitalized, 150 and about three to four possible
nortalities. The range is 76,000 to 190,000 for the CDC
estimates. W have this difference with the CDC -- oops,
sorry.

(Slide.)

But we have a large uncertainty in our values. So
this is getting closer and closer to the CDC val ues.

Actual ly, 66,000 versus 76,000 or nore. And also, there is
not uncertainty with these nunbers. So these could be | ower

actually than they appear. So hospitalized and nortality.
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Let me get through to the --

(Slide.)

Fl uor oqui nol one resi stance, we did a trending
study. You can just sort of read through this. Used
resi stance data from various countries including countries
wWith restricted usage. W started at year zero when the
drug was approved for use in the veterinary setting.

Year zero, 1.3 percent. It actually could have
been | ower. W have sone other references that say as | ow
as zero percent in one year. The first year, one to eight
percent was the range. The second year was three to 11.

(Slide.)

Sorry to be rushing through, but I want to get
through to the end. Three years, it went fromeight to 12
percent. W are using data fromthese three different
countries. And then the Netherlands, 11 and 29 percent.
And then al so, the worse case that we will present.

(Slide.)

So where does this all get us to? 1In the 1,000
i ndi viduals that we predicted would seek treatnment, in the
first year, ten to 80 of those would be affected by
f I uoroqui nol one-resi stant organi snms due to the consunption
of beef, 30 to 120 in the second year; the third year, 80 to
130. Again, eight percent to 13 percent.

The nunber hospitalized would go in a simlar
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fashion. W wouldn't expect to see nortalities at this
early stage.

(Slide.)

Again, | amnot going to go through this. But,
again, you see the trend going up. And in the worse case
scenario, the trend goes up. By the tenth year, 40. And
then you may see a death associated with fluoroqui nol one
resistance in the tenth year of use of the drug.

(Slide.)

Okay. The values of risk assessnent, | think
these are probably the nost inportant things. And | think
peopl e have tal ked about these enough. But | amgoing to
say that probably the nost inportant thing is this for this
audi ence which is it provides a framework for dial ogue. And
it provides a joining point for us to conpare how we
bel i eve.

And you can | ook at ny nodel and say, "You know, |
don't agree with you on this nunber or that nunber or how
you treated that.” And we can discuss that. And | think
that is inportant in this sort of acrinony that tends to
flowin these antibiotic resistance neetings.

(Slide.)

The people that were involved in the advisory
commttee that hel ped us formul ate our problemand focus it:

Doug Archer, Jerry Brunton, Russ Cross, Ana Lanerdi ne,
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Abigail Solures, all different people with different sorts
of expertise. The person that devel oped our spreadsheet was
Lehl a Burrage from Novadi n Sciences in conjunction with

Bar bara Pet erson.

(Slide.)

And the study was funded with the Animal Health
Institute's help, and al so with Georgetown University's.
Thank you.

(Appl ause.)

DR. LONG Ckay. |Is there one quick question for
Steve? Can you go to the m crophone?

VR. : Just real quick

DR. LONG Ckay. Go ahead.

(Away from m crophone.)

MR. . You nmade a comment about ---
people ---.

DR. ANDERSON: Ri ght.

VR. : Could you say a little nore about
t hat ?

DR. ANDERSON: In the literature, generally it has

been shown t hat peopl e have one exposure to Canpyl obacter

and they are protected for a lifetine, although they may be

infected. They nmay eat another, say, Canpyl obacter-infected

hanburger. They may get infected by that which neans they

will shed it in their stool. But they likely won't get
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illness fromthat. And that has been shown in the Bl ack
study as well. He found people also with second exposures,
that they would shed but not becone ill.

DR. LONG Ckay. W wll nove on. The next
speaker is Louise Kelly. She works at the Veterinary
Laborat ori es Agency, Departnent of Ri sk Research in d asgow,
Scot | and.

She is responsible for all the risk assessnent
nodel i ng undertaken by their departnent. And this includes
a broad range of different types of risk assessnent nodel s,
i nport-export risk assessnents, ecotox. risk assessnents,

di sease transm ssion nodeling, food safety risk assessnents,
and anti biotics resistance, scooping studies and
assessnents.
EMEA RI SK ASSESSIVENT
Dr. Louise Kelly

DR, KELLY: | just achieved being nore than four-
foot, ten. | have reached five. So |I hope you can all see
me now. And thank you very much for inviting ne here today
to take part in this workshop. And what | amgoing to
present to you today is the work that has been done by
ourselves at the Veterinary Laboratories Agency in the U K
for the European Medicines Eval uati on Agency.

And this work was done by ny boss at the

Veterinary Laboratories Agency, Dr. Marian WIldridge. And I
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am going to present her work to you today.

(Slide.)

So the main focus of this study was to | ook at one
particular problemin relation to antibiotic resistance.

And that was to | ook at problens associated with Sal nonell a

t yphi muri um and with fl uoroqui nol one- qui nol one cl ass of

antimcrobials. So in this particular study, we had to | ook
at one particul ar organi smand one particul ar class of
drugs.

(Slide.)

The study was based on a two-week period. So it
was a very short study that was undertaken. And the inpetus
for this work arose as a result of a vast anount of data
that had been collected by the EMEA. So the first aim of
our study was to evaluate that data that had been coll ect ed.

So the study was based on that data and that data only. No
ot her information was coll ected from any ot her source.

(Slide.)

Followi ng this evaluation, the second aimof the
study was then to extract fromthis data any data inputs
that would be relevant for a risk assessnent and in

particular, a risk assessnent for Sal nonella typhi nmurium and

f I uor oqui nol ones.
(Slide.)

Then the third and the main aimthen was to
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present these major inputs, extract it fromthe way that the
data was presented to us in the formthat woul d be rel evant
for a qualitative risk assessnment. So we are talking in
terms of qualitative assessnment there rather than the
guantitative approach that we have been di scussing up until
NOW.

G ven this extraction then and the search for data
inputs, the next main aimwas to | ook at probl ens associ at ed
with the data that had been supplied, so particular problens
with the EMEA data irrel evant of any other information that
may have been collected from el sewhere.

In relation to this, we would be | ooking for data
ef ficiencies, inappropriate data collection with specific
regard to risk assessnent nodeling and any areas of m ssing
data, again, for this particular data set.

Then if possible in this very short two-week tine
period, the aimwas to qualitatively assess the risk for one
particul ar risk question, make recommendati ons on further
wor k that shoul d be undertaken both by the EMEA and any
ot her groups that may have been involved here. And this
woul d be with regard to future data collection and, in
addition, risk assessnent nethodol ogy, both froma
gqualitative and a quantitative perspective.

(Slide.)

So what we want to look at nowis the qualitative
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ri sk assessnent that was undertaken. So if you renenber, |
had nmenti oned that this was done -- the agreenent was to do
this if it was turned out to be possible in the short tine
frane. And it was found that some information was avail abl e
to undertake a short qualitative assessnent.

(Slide.)

So today we have been tal ki ng about quantitative
nodeling. How does this differ fromqualitative risk
assessnments and when should we focus on taking this approach
rat her than the quantitative steps in the first instance?

So here we will have just a basic rem nder or an
introduction to this for those who are not famliar.

(Slide.)

The first and nost inportant step that we found in
this process was to define the exact risk question that we
are trying to address. And this has been nentioned today in
relation to the CV/M nodel. W have to both agree with the
assessor and the manager what is the exact question that we
are trying to address here. So our first step was to agree
wi th the EMEA what exact question we would be | ooking at.

(Slide.)

W then nove on to el ucidate pathways fromthe
particul ar hazard that we are interested in to a particul ar
unwant ed out cone.

(Slide.)

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

199

For each step on the pathway gather the data to
assess an overall probability first for each step and then
for the overall risk that we are interested in.

(Slide.)

And this for a qualitative assessnment woul d be
assessed in ternms of words such as |ow, nmedium negligible
or high. And these are words that are comonly used in risk
gqual itative assessnents.

(Slide.)

So the case study that we were | ooking at,

Sal nonel | a and fl uoroqui nol one group of antim crobials.

(Slide.)

The question that we were posed to address by the
EMEA, a rather | arge question here, but essentially it is
| ooking at the risk of adverse human health effects in the
Eur opean Uni on only consequent upon the devel opnent of
antibiotic resistance to fluoroqui nol ones due specifically
to the use of these drugs in farmlivestock.

And you will notice here we are not identifying
any particul ar species such as poultry, cattle, pigs. 1In
this first case study, they wanted us to consider al
| i vest ock speci es.

(Slide.)

So our first step based on this risk question was

to consider an appropriate or a possible risk pathway to
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descri be in which antim crobial resistance could be
transferred fromthe farmto the human and have an adverse
human health effect. W decided in the first instance to go
down the traditional route of the farmto-fork type approach
and map out the different stages that woul d be necessary in
this el enent.

(Slide.)

So | ooking at the key stages of the transfer from
the farmto the fork and to the human health effects.

(Slide.)

So we began by | ooking at resistant organi snms
present in farmlivestock. And here we are defining these

to be Sal nonella typhinmuriumresistant organisns to the

f I uor oqui nol one group, then noving on to see how this would
transfer fromthe farmto result in a human exposure to
t hese resi stant organisns.

(Slide.)

Fol | owi ng exposure, hunmans could then either be
infected or colonized with resistant organisns. And then
this would | ead on to an adverse human health effect.

(Slide.)

So our aimwas to | ook at each of these stages in
turn, evaluate the EMEA data, and determ ne how nuch could
we actually use to estimate in a qualitative manner the

probabilities that would be necessary to describe these

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

201

vari ous stages.
(Slide.)
So Stage 1, resistant organisns in farmlivestock.
Essentially, here our real aimwould be to assess the
probability of the presence in farmlivestock of resistant
organi sns due to the use of these drugs. And fromthe EMEA
data, we were able to first of all assess in the first

aspect presence of Sal nonella typhinuriuminfection.

(Slide.)

And we find that throughout the EU, the data that
had been supplied suggested that such preval ence was both
vari abl e between different countries and between different
| i vest ock speci es.

(Slide.)

There was a | arge anount of missing data in this
one data set that would allow us to properly interpret or
properly estimate a | evel of preval ence.

(Slide.)

Overal |, we concluded that the preval ence of

Sal nonel | a typhi nuri um woul d be | ow, but there was a high

degree of uncertainty associated with this data.

(Slide.)

W then, follow ng preval ence, attenpted to | ook
at, well, if an aninmal is infected or colonized with

Sal nonel | a, then what woul d be the probability of those
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organi sns being resistant to fluoroqui nol ones.

(Slide.)

It was conplex and contradictory data for this
aspect nodel. Again, variation between different EU
countries and species of |ivestock. There was m ssing data
again and there was a | arge range reported, again, for the
different species and different countries ranging from zero
to 86 percent in sone cases. Again, overall we concluded it
woul d be low;, but, again, a high degree of uncertainty.

(Slide.)

So our overall conclusion for this first stage,
how likely is it that resistant organi sns woul d be present
on the farm overall we concluded that it would be |ow, but
with a high degree of variability and uncertainty with
regard both to countries and different species.

(Slide.)

So for Stage 2, human exposure to resistant
organi snms, we have assuned that these resistant organi sns
have originated on the farmand by sone nechani sns, exposure
t hrough ingestion is going to result. So for this stage, we
woul d have to | ook at all stages of the production process
and then preparation, cooking in the honme of the consuner.

(Slide.)

So our end point here would be to assess the

probability of human exposure to these resistant organi sns
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resulting fromfarmlivestock. And the nmain point that we
found here fromthe data provided, that we could not assune
that all resistant organi sns present on the food source cane
fromthe source animal. The information the EMEA provi ded
did not allow us to assune that.

(Slide.)

So ideally, for this stage, we would have |ikened
to consi der each step on the production process an attenpt
to estimate the probabilities. And we found that this was
very difficult to do. So we had to approach it froma
di fferent way.

(Slide.)

And instead of trying to estimate the probability
of transition of organisnms, we |ooked for data at each end
of the food chain position to see what the probability of
i solation would be. So we found again it was very little in
this case between different stages of production for
different |ivestock species and, therefore, different types
of food product, and again w thin European countries.

(Slide.)

M ssing data, again, particularly in different

serotypes of Salnonella, overall probability of isolation at

any one stage seened to be low. But, again, very nuch a
hi gh degree of uncertainty.

So given, again, that we considered to sone
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respect the probability of isolation at the different stages
of production, how then would preparation in the world of

t he consuner have an effect on the probability of final
exposure?

(Slide.)

Thi s aspect of the exposure process had not been
properly addressed within the data collected by EMEA. There
was a very limted amount of information to assess in any
respect this probability.

(Slide.)

Overall, it appeared that the probability of
cooking reducing the | evel of exposure would result in this
significant type of reduction. But this was all we were
able to conclude fromthe information provided.

(Slide.)

So, overall, the probability of ingestion and,

t herefore, exposure to these organisns, again, |ow we
concl uded, but a high degree of uncertainty.

(Slide.)

Vari abl e again between country and species. And,
therefore, again, we are | ooking at a problemw th much
variability and much uncertainty.

(Slide.)

So Stage 3, given exposure to CARS, then what is

the probability of either colonization or infection? For
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this stage, we are interested in the probability that the

Sal nonel | a typhi nuri um organi snms from ani mal products going

t hrough the food chain would actually result in sone kind of
i nfection or even col oni zati on.

(Slide.)

Again, the information provided to allow us to do
this, for exanple, in a dose response type approach was
very, very limted. So, again, we had to approach it and
| ook for information in a different manner.

(Slide.)

So in this case, we |ooked for information that
woul d suggest that there was any rel ati onshi p between human
and animal isolates reported in the literature.

(Slide.)

The reported concl usi ons were equi vocal and,
therefore, we could not automatically assune that these
i solates had originated fromfarmlivestock. Again, this
was fromthis avail able data

(Slide.)

Following on fromthis, we then | ooked to see,
wel |, what is the actual probability of any randomy
selected individual in the country being reported as a case

of Sal monel |l a typhi muriuminfection.

(Slide.)

And fromthis data, this suggested to be | ow and
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in sone countries it was very low. But, again, there was
variation by country and, again, uncertainty. And nuch of
this uncertainty arose due to the differences in the
reporting systens and, therefore, in the differences in the
availability.

(Slide.)

But what we found fromthe information was that
even where reporting was nandatory, the probability stil
appeared to be | ow.

(Slide.)

So our final stage of this farmto-fork type node
and adverse human health effect, what is the probability of
such effects given ingestion and subsequent infection or

col oni zation with resistant Sal nonella typhinuriunf

(Slide.)

Again, a limted anount of data allowed us to
estimate this in a way that we would normally do in the
farmto-fork type approach. So, therefore, we | ooked at
hurman i sol ates and the data that would allow us to estimate
the probability of those isolates actually being
f I uor oqui nol one resistant.

(Slide.)

Davi d suggested that this was generally | ow,
al t hough there woul d be appear over the years to be a

suggested increase within the U K
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(Slide.)

Again, it was suggested that nore data really here
woul d be required to reduce | arge anounts of uncertainty.

G ven then that human -- a random i ndivi dual may be regarded
as a human isolate or fluoroquinol one-resistant, then what
woul d be the probability of this resulting end treatnent
requi renent? This was suggested to be low, but it may be

hi gher for resistant strains than for non-resistant strains.

And the suggested range in the data provi ded was
around ten to 36 percent, so a | arge anmount of uncertainty
agai n.

(Slide.)

So the overall risk fromthese different stages,
trying to conbi ne these, what is the probability of an
adverse effect, we concluded from each stage that each stage
has a | ow probability of occurrence. And for nobst stages,
there were sone data available to quantify perhaps at a
| at er date.

And for sone stages, data was particularly sparse,
in particular fromthe probability of the food point at the
poi nt of ingestion actually being contam nated with
resi stant organisnms and the probability of strains isolated
from humans being the sane and, therefore, comng from
strains fromlivestock

(Slide.)
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So the overall quantification, again, variability
due to species and country, large anounts of uncertainty in
m ssing data in particular, with regard to serotypes,
denom nators and reported nethods of isolation. But
overall, our initial qualitative assessnment suggested that
the probability would be Iow, a | arge anount of uncertainty
and variability.

(Slide.)

So this very short study, what did we concl ude
fromthis? A nunber of recommendations were made. First of
all, a risk assessor should be appointed to work cl osely
with experts in the EMEA if any further data has to be
collected. So a |large anount of data was coll ected, but
none of this was done with the view to undertaking a risk
assessnent.

(Slide.)

The data sources provided should be revisited in a
much | onger period of tinme rather than two weeks. And this
shoul d be done with an understandi ng of risk assessnent.
And that would allow sonme estinmation of uncertainty.

(Slide.)

It was suspected that there are much data in
exi stence for this probable. But it is not actually
available in a format that could be required to allow us to

input into either a qualitative or a quantitative
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assessnent.

(Slide.)

So a revised qualitative assessnent shoul d be
undertaken at sone stage to indicate genuine data gaps and,
i ndeed, to consider one nore specific question that was
undertaken in this study in particular for one |ivestock
speci es and perhaps for one European country. And then at a
| ater date if appropriate, a quantitative assessnent shoul d
be undertaken --

(Slide.)

-- concurrently with data collection, perhaps a
Stacastic nodel and woul d all ow an updatable tool to use in
a regulatory fashion as the one presented today. Thank you
very much for your tine.

(Appl ause.)

DR. LONG Thank you, Dr. Kelly. | think this is
a great exanple of the use of qualitative risk assessnent to
hel p us focus in on what our problens and data gaps are
wi t hout going through the |arge quantitative exercise as an
imredi ate first step. Are there any questions? Ckay.

W are scheduled to go into a break. And as you
may have noticed, we are a little bit behind. And Dr.
Sundl of prom sed we woul d be out of here by 6:00. | am
going to do the best | can during the panel discussion to

keep us on track there and maybe trima mnute off of each
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person so we can nmake up about eight m nutes.

If we take a ten-mnute break instead of a 15-

m nute break, then we can gather back another ten. And 6:00
is still a distinct possibility. So it is 3:00 now by ny
wat ch. Back at 3:10.

(Whereupon, a brief recess was taken.)

DR. LONG The next itemis |ooking at the risk
assessnment, assunptions and uncertainties by Kathy Hollinger
who is a veterinary epidem ol ogi st and by Mary Bart hol onew
who is a nmat hematician/statistician both for the Center for
Veterinary Medicine. | think that their talk will be
i nportant as we nove then on into the panel discussion and
address the questions that are listed on your agenda. So
this is going to be a tag teamhere. So Mary is going to
start us off.

CVM RI SK ASSESSMENT:  ASSUMPTI ONS AND UNCERTAI NTI ES

Dr. Kathy Hollinger and Mary Barthol onew

M5. BARTHOLOVEW  Good afternoon.

(Slide.)

| hope you have had sone tinme since lunch with the
break and everything to get your serotonin levels back up to
an acceptable point. And so on that assunption, | am going
to get started tal ki ng about the assunptions and the
statistical uncertainties in our risk assessnent.

There are two different sorts of assunptions that
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are used in this nodel. The first sort is the type that is

used when there is a lack of data. For exanple, there is

i nformation about the rate of seeking care anong people with
all sorts of diarrheal disease. There is not that sane

i nformation about the rate of seeking care in patients with

Campyl obacteri osi s.

So we had to make an assunption at that point. So
that is one type of assunption. You don't have the data in
the specific population of interest. So you nake an
assunption you can apply the same rate that you have got in
a given popul ation to anot her.

And then the other sort of assunption is a
statistical assunption. W have data in the appropriate
popul ation, but it -- the paraneter of interest is not known
with perfect know edge. So we nake the assunption that
given the data that we have got, we apply a particular
statistical nodel. And that is our assunption, the given
statistical nodel, to generate the uncertainty distributions
about the paraneter of interest.

(Slide.)

So | amgoing to talk about a couple of the gl obal

assunptions of the first type. And then | will turn it over
to Kathy. She will talk about sonme nore of those. And
since there is a |lack of data involved, she will also

consi der sone of the data gaps.
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Qur first gl obal assunption is that susceptible

and resistant Canpyl obacter have the sane virul ence

characteristics. At the tine that we started the risk
assessnment nodel, that is certainly what we thought. And as
was nentioned earlier this nmorning by Dr. Angul o, there may
be some indication of a difference -- that this is not true
in the future

So we will be looking for nore information when it
becones available. And if that happens, we will have to
nodi fy sonething in the risk assessnent.

(Slide.)

W al so assune that susceptible and resistant

Canmpyl obacter have the sane survival characteristics from

sl aughter to the point of human exposure. Again, we have no
indication that that is not the case.

(Slide.)

W al so nade the assunption that human
susceptibility to infection remains constant in the
popul ati on.

(Slide.)

And that consunption patterns renain constant.

And in the short tinme frame that this risk assessnent
covers, that is probably true. But you have al so heard sone
information fromDr. Cray earlier this norning that, in

fact, if you |l ook over a wi de enough period of time, that is
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not true either.

Well, as we said, our risk assessnment nodel is
fairly sinple and it is flexible. If we find out different
information that |eads us to believe that these assunptions
are not true, we will update it. And | will turn this over
now to Kathy. Dr. Hollinger will cover sone of the other
fine points of the data assunptions.

(Slide.)

DR. HOLLINGER: So | get to give the top ten Ilist
so to speak, but in reverse of David Letterman's groupi ng of
the -- his top ten list. Qur risk assessnent nodel nodel ed
t he neasurabl e human heal th i npact of fl uoroquinol one-

resi stant Canpyl obacter jejuni and coli that were acquired

frompoultry sources using the nost currently avail abl e data
to nodel that risk

(Slide.)

The assunptions | have listed here in order of
priority in the nodel, the inpact in the nodel from ny
perspective, not necessarily froma mathenati cal
perspective. The first assunption, the one with the nost
i mpact on the nodel, is that fluoroquinolone resistance in
peopl e cal cul ated after we renoved those peopl e who
travel ed, those people who used fluoroqui nolones prior to
culture, and those for whomthe tine of fluoroquinol one use

was unknown was attributed to chi ckens.
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And we renoved travel ers because it is known that
travelers carry very frequently higher |evels of resistance
than the general population. They don't acquire their
disease in the United States. And, therefore, their disease
was not tied to donmestic drug use in food-borne sources.

Fl uor oqui nol one use is associated with devel opnent
of resistance so that those people who had cul tures taken
after they had used a fl uoroqui nol one coul d possibly have
had a resistant infection due to that use. And those people
for whomthe tine of the fluoroquinolone use was not known
coul d have then had their fluoroquinolones prior to taking
cul tures.

So that remaining resistance then was attri buted
to chickens. And we use the Canpy case control study to be
able to determ ne what proportion were travel ers and who had
used fluoroqui nol ones and those who did not know when their
f I uor oqui nol one was used.

(Slide.)

Thi s assunption represents a data gap. The
remai ni ng | evel of resistance could have been distributed
either uniformy across all sources of human infections that
were remai ning or that resistance could have been attri buted
to a single source or to certain specific sources.

So this assunption was based upon evi dence of

f I uor oqui nol one resi stance devel opi ng i n chickens, humans
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and when fl uoroqui nol ones are used because there was no food
ani mal fl uoroqui nol one use other than the use in poultry
until late 1998. And there was no fl uoroqui nol one

resi stance observed prior to '92 in human cases in the U S
even t hough fluoroqui nol ones had been approved for human use
since 1987.

W felt it was unlikely that the increase in
donestically acquired fluoroqui nol one resistance that was
observed in people since 1996 as reported in the M nnesota
paper that was published in May of '99 could be attributed

to |l evels of resistant Canpyl obacter that were uniformy

di stributed anongst all sources of human infection.

The distribution of resistance in food-borne
sources of infection was nore likely to be associated with
specific exposures |linked to drug use and was assuned to be
limted predomnantly to poul try.

(Slide.)

Assunption nunber two states that the | evel of
risk ascertained in the early 1980s represent the current
| evel of risk in the U 'S population. And this is the risk
of acquiring a poultry associated infection. And we nodel ed
this estimate. And we used the literature. And the
proportion of cases that could be attributed to exposure to
chicken was 48 to 70 percent in the literature.

This wi de range was nodeled with a uniform
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distribution to account for the |arge anmount of uncertainty
in this paranmeter. The CDC is currently analyzing a case
control study evaluating risk factors for Canpyl obacteriosis
whi ch we expect will provide an update of this estimte and
maybe a nore precise estimte.

(Slide.)

Bot h assunptions one and two represent data gaps
in, you know, precision of estinmates and the proportion of
human di sease attributable to the specific source of
infection and then how to determne the | evel of resistance
in specific food-borne sources of infection.

(Slide.)

Assunption nunber three, we had sone data for the
| evel of resistance that was observed in broiler chickens.
And that data was a sanple of only 159 isolates that were
collected in a pilot survey. And the collection period was
limted from Cct ober to Decenber

The | evel of resistance in chickens was nodel ed

using the level of resistance in Canpyl obacter jejuni

species alone as there were no data avail able that were

specific to Canpyl obacter coli.

This may have slightly under-estimted the |evel

of resistance. But because Canpyl obacter coli represents

such a small proportion of human di sease, only 2.7 percent

in the NARVS isolates in '98, it was unlikely to have much,
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if any, inpact on the overall estimate of the risk.

A preval ence survey is currently being conducted
by FSIS that will provide a nore robust sanple for isolate
susceptibility testing in 1999.

(Slide.)

The next assunptions have been grouped together

because Canpyl obacter-specific data were not avail able for

the proportion of enteric cases that sought care for either
bl oody or non-bl oody diarrhea for those cases that were
requested to submt a stool and did submt a stool for
culture for both bl oody and non-bl oody diarrhea and for the
proportion of people that received treatnent but never
submtted a stool sanple.

Rates for these paraneters were obtained from
popul ati on surveys conducted by CDC at FoodNet sites for
diarrheal illness or froma survey of physicians that saw
patients for diarrheal disease. And | will give one exanple
of the seeking cure assunption.

(Slide.)

This assunption states that the rate of seeking
cure anong people with diarrheal illness is simlar to the
rate of seeking cure anong people w th Canpyl obacteri osis.
And then this assunption was divided into two conponents,
one for bl oody diarrhea and one for non-bl oody diarrhea

because the rates of seeking care were expected to be
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different.

Bl oody stools were significant risk factors
associated with seeking care in a nulti-variate anal ysis of
t he popul ation survey data. The rates of seeking cure were
obtained fromthe popul ation survey for persons with
di arrheal disease. And diarrheal illness was defined as
three or nore | ose stools within a 24-hour period or
diarrhea lasting for nore than one day or which resulted in
an inability to performnormal activities.

And as a validity check or a cross-check to see if
popul ation data could really apply to these paraneters for
Campyl obacteri osis, a comparison of synptons significant in
seeking care for diarrheal illness in Canmpyl obacteri osis was
made to determine if this rate was applicable to these Canpy
rates.

Conmparing the groups, a greater proportion of

people with cul ture-confirmed Canpyl obacter cases were

affected by fever and blood in their stool than the people
seeking care for diarrheal illness. Therefore, the actual
rate of seeking care for Canpyl obacteriosis nay be sonewhat
under - est i mat ed.

However, because a greater proportion of people
with fever and bl oody stools would be cultured and possibly
enrolled in the case control study, it makes such

conpari sons sonewhat difficult.
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(Slide.)
Qur next assunption was that the incidence rates

for culture-confirmed Canpyl obacter infections in FoodNet

catchnment are representative of incidence rates for culture-

confirmed Canpyl obacter infections in the United States. W

conpar ed denographi c characteristics of the FoodNet
catchnment area population to the U S. population. And we
| ooked at characteristics available fromthe U S. Census
Bur eau.

And sone of those are rural to urban popul ation
di stribution, age, sex and race. And these characteristics
were simlar except for fewer Hi spanics were represented in
t he FoodNet catchnent area than were in the U S. popul ation
And we felt that because this conparison of denographic
characteristics was so sim|ar between the FoodNet and U. S.
popul ations, that this indicated risk factors for the
di sease may al so be distributed simlarly.

And, therefore, rates of disease obtained from
FoodNet woul d be likely to be representative of disease
rates in the United States. And the table conparing these
denogr aphi ¢ characteristics is available in Section 1 of the
ri sk assessnent.

(Slide.)

Agai n, we group these assunptions 11 through 13

here because data were not avail able to describe invasive
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di sease paraneters. The invasive di sease paraneters that we
were | ooking for were the proportion of cases seeking care,
the proportion of cases that were requested for and
submitted specinens, the sensitivity of culture nethods and
treatnent rates.

| nvasi ve di sease is predom nantly bl oodstream
i nfections and bl oodstream culture nmethods are a fairly good

nmet hod for isolating Canpyl obacter. And we felt that

probably nost of these invasive cases would be detected --
first of all, that they would seek care; that they would be
detected through these culture methods; and that they would
be treated with an antim crobi al

Because i nvasive di sease cases represent |ess than
one percent of overall nunber of cases, we felt that even if
we were slightly under-estimating or over-estinmating the
total nunber of cases, that it would have very little inpact
on the overall risk.

(Slide.)

Assunption nunber 14 was the proportion of people
not submtting a specinen that received antimcrobials for
treatment of diarrheal disease was simlar to the proportion
of people with Canpyl obacteriosis that didn't submt a
speci nen and were treated. W didn't have a data paraneter
for that fromthe Canpy case control study because all of

the cases that were included there were cul ture-confirned
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cases.

So we went to the popul ation survey and | ooked,
again, at diarrheal illness and found that those people who
don't submt a stool sanple were treated at a rate of around
40 percent conpared to the culture-confirned cases who were
treated at a rate of 84 percent.

(Slide.)

Assunpti on nunber 15 | ooked at the proportion of
people treated with fluoroqui nolones. And we used that to -
- and it was the sane for people with enteric disease and
people with invasive Canpyl obacteriosis and enteric
Campyl obacteriosis that did not submt a stool for culture.

Again, the treatnment rates using fluoroquinol ones
were obtained fromthe Canpy case controls data. And,
again, those were culture-confirned cases and invasive
Campy. And for those people who did not submt a culture,
we needed drug use information. And then we assuned that
they would be treated at the sanme rate as other individuals
with enteric disease. kay. Mary.

M5. BARTHOLOVEW As | alluded to earlier, the
second sort of assunption was applied in considering
uncertainty distributions. Wen we didn't know -- when we
didn't have perfect know edge of a popul ati on paraneter, we
woul d want to estimate the uncertainty that we had about it.

It would be in the specific popul ation of
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interest. But we still needed to showthat. W had only a
sanpl e out of the total popul ation.

(Slide.)

So we had to nodel the -- we had to nodel -- nake
an assunption about the statistical nodel that would be
appropriate for doing so. So, for instance, if we had a
proportion |ike the proportion of people seeking care that
we wanted to nodel, we assuned that that binom al proportion
was, in fact, a beta.

If we did not, in fact, have the real proportion,
for instance, if the p that we were given -- the estinmate
for p being the proportion that we were seeking -- was a
wei ghted estinmate such as froma popul ati on survey,
sonetimes a popul ation survey is done in such a way that the
different areas that are sanpled are disproportionate. So
then the surveyors will adjust by giving you a wei ghted
proportion.

G ven the weighted proportion, we didn't have a
nunerator. So what we did was we took p* which was the
gi ven wei ghted esti mate based on a sanple of size n, and
then we back cal cul ated and said the success rate for that
given p* would be n times p*, or s*, s* being the nunber of
successes, the nunerator that we didn't have.

And then we nodel ed p using that s* as a beta, s*

pl us one which is the nunmber of successes plus one and the
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nunber of failures plus one. That is a kind of standard
assunption for nodeling binomal proportions.

(Slide.)

Il will go down a laundry list nore or less for the
di fferent output variables. Wen several variables are
strung together to create an output, then the output has the
product uncertainty. So this was the output that Dr. Vose
showed for the total nunber of Canpyl obacteriosis cases in
the United States for 1998.

And as he nentioned, we should think of this not
as the distribution of the nunber of cases, but as the
expected nmean. So that the nmean could be anywhere from
about 0.9 to about, what is it, nine sonething -- | can't
read those nunbers from here. But anyway, you can see what
they are. And so that is not an estimate --

(Laughter.)

You can't? Ch, dear. | wll tell you. It |ooks
tome like 4.8 is kind of up there in the tail. Anyway, |
will tell you the laundry |ist of the variables that were

included. W had to incorporate uncertainty about the
proportion of cases with enteric and bl oody stools, and the
enteric with non-bl oody stools or those that had invasive
di sease in the first place.

Then we had to determ ne the proportion of each of

t hose types who sought care and the uncertainty
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di stributions about those. W had to devel op the
proportions of each type who requested -- who were requested
and did submt culture specinmens and the uncertainty

di stributions about them and the proportion of cases that
were tested who were actually ascertained to be positive by
the cul turing procedure.

So that this estinmate here involves the
uncertainties fromthose four different -- five different
sets of proportions.

(Slide.)

This is the output variable for Section 3 which

ways the fluoroqui nol one-resistant Canpyl obacter infections

fromchi cken that received fluoroqui nol one as treatnent.
And the laundry list of variables of uncertainties -- whose
uncertainty distributions had to be included were proportion

of Canpyl obacter due to chicken consunption, proportion of

persons seeking care, proportion of those seeking care who
receive antibiotic therapy, proportion of those receiving
anti biotic therapy who have recei ved fl uoroqui nol one and the
proportion of infection fromchicken that are resistant.
(Slide.)
And then finally, we have the output variable for
Section 4 is the nom nal nean total nunber of people with

f I uor oqui nol one-resi stant Canpyl obacter infection from

chi cken that we see fluoroquinolone as treatnment. And the
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uncertainty in that variable cones fromthe preval ence of

Canmpyl obacter on chicken carcasses, the preval ence of

resi stance anong Canpyl obacter isolates in the slaughter

pl ant, the preval ence of fl uoroqui nol one-resistant

Canpyl obacter on carcasses and anmounts of chicken consuned.

And so naturally the probability distributions
that you were shown as the final analysis in Section 5
depend on all of the above. And that pretty nuch descri bes
how we dealt with nodel uncertainty. Thank you.

(Appl ause.)

DR. LONG Ckay. These two are ready to take
guestions. | think they have tried to lay out the
assunptions and the uncertainties. And we are interested in
what you have to say. Please, if you can |line up behind the
m crophone, that woul d be great.

VR. | would like to ask just about a
coupl e of further uncertainties and assunptions that you may

be making. The first is that any chi cken Canpyl obacter is

the sane as the Canpyl obacter that will cause infection in

man. Al though there clearly are cases where this thing can
be made, | think there are nany cases where it can't.
And as | understand, the distribution of

Canmpyl obacter in chickens doesn't by any neans rel ate very

closely to the distribution in a population from hunans.

That was the first one. Wuld you like to nake a coment on
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t hat ?
DR. HOLLI NGER:  Yes. | think that the

Canmpyl obacter on chickens very closely parallels the

Canmpyl obacter that we find causing infections in people. W

have seen strain typing -- first of all, the list that Dr.
Cray offered earlier today, if you | ook at the species
| evel, the predom nate isolate fromchickens is

Canpyl obacter jejuni. And you find that isolate in human

clinical cases.
And if you want to | ook at the -- you know,

| ooki ng at strains w thin Canpyl obacter jejuni, you can type

strains by many different nethods. And when you do strain
type by either the biotyping, serotyping, or even using a
PCR or sone of the other RFLP techniques, you find that very
-- there are -- there is a |lot of overlap between human,
poultry and cattle strains. And that is a recent paper out
from Denmar k.

And then you find a little different association

fromthe Canpyl obacter coli. You find simlar strains

anongst sw ne, people and chickens. So | would say that the
evidence is there. It is available in the literature. And
it shows that the strains very closely do overlap between
humans and poul try.

VR. . |Is the question of the burden of

contam nation of the chicken carcass sonething that you are
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taki ng an assunpti on about, that any organi sm whet her
present in tens, hundreds or mllions is equival ent
regardl ess?

DR. HOLLINGER W have a table in the risk
assessnent that shows the burden of contam nation. The nost
probabl e nunber in the case of this survey, the FSIS
basel i ne surveys, because they used enrichnent procedures.

And the burden of Canpyl obacter on chickens is considerably

hi gher than any other food ani mal species that was sanpl ed.
VR. . But you neverthel ess have to

assunme that any contam nation is equivalent to any other in

your -- in the way you take these into account, do you not?
DR. HOLLI NGER: David, do you have a --

(Away from m crophone.)

DR. VOSE: --- but mathematically, it is |ooking
at a quantity of --- and post-slaughter, just the chiller.
And if it is infected with --- Canpyl obacter, then it

doesn't really matter fromthe point of view of the
mat hemati cs what the nunber of bacteria there are in that
sanple. Cearly, it does matter when it cones to feeding
that to a person because a | arge anmount of bacteria, the
nore likely they are going to be ill of course.

But if the distribution of the nunber of bacteria
that will be in contam nated carcasses renmains constant,

then the mat hematics of this problemrenmains constant, too.
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If the distribution changes so if we were to
institute sone risk nmanagenent techni que that reduced the
| oad, then we would have to make a change in our nodel which
| think turns out to be a reasonably sinple thing to do
under a certain --- unlimting assunption. But it does
point at -- it is not necessarily considered a given item

--- how many Canpyl obacter ---

VR. : My final point is this one to do
with the seasonality. As | understand it, the reason for
this seasonality is far fromclear. But it is very dramatic
as we saw this norning. | wonder whether this really does
rai se a question about our know edge of the epidem ol ogy of
t hi s organi sm whi ch suggests that nmaybe we are assuming a
sinplicity of connection here which naybe turned out to be
m splaced in time. Thank you.

M5. BARTHOLOVEW | think the inportant thing
about that is that we are |ooking at an annualized rate.
And so that if there are peaks and valleys, it is really
sort of the annualized rate that we are nodeling. And if
there are significant shifts in that annualized rate, they
wi || maybe have sonme peaks and vall eys.

But if the peaks and valleys increase the
foll ow ng year, then the annualized rate the follow ng year
will also increase.

VR. . There is something odd goi ng on
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t hough.

MR. CONDON: Yes, Robert Condon. It nmay affect
your estimates to just that seasonality depending on these
case control studies. The question | wanted to address was
your estimates of the portion of cases com ng frompoultry
chicken primarily and the case control studies that you
used. And the values there are based on the factors they
| ooked at. In the Col orado study, they only |ooked at it as
reading a summary, only two things.

So the fact that you got 70 percent out of that
study to me doesn't nmean anything. |If you only |ook at pets
and poultry, you are going to have a higher proportion due
to poultry. The nore things you |look at, the nore possible
sources, the less you are going to have frompoultry. And
that is alimtation on the study and that is a bias that
you get in your estinmates.

DR. HOLLINGER Right. And I --

MR. CONDON: And that is sonething you haven't
really -- | haven't seen nentioned here, the bias of these
estimates yet.

DR, HOLLI NGER:. Ckay. Well, there are sone
description of that in the risk assessnent text itself. But
in the university study, it is not that they only | ooked at
two risks. They certainly | ooked at nore risks.

But because they | ooked at a subset of the
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popul ation that did not have certain exposures such as raw
m | k exposure or had not traveled, | believe that, you know,
when you say there are biases, certainly the high | evel of
risk in that popul ation was due to their |imted exposures.
And | think that the reason that that study was
i ncl uded was because we have a | ot of uncertainty in what
that actual estimate ought to be, a nore precise estinate.
And we saw that between -- sonewhere between 48 and 70
percent we thought would be an estimate for -- or it would
be a broad enough range to include nmaybe the actual estimte
for the general popul ati on because the general population is
certainly an average set of exposures.

MR. CONDON:  Well, but there are a couple of

issues. One is the -- you've got a study that in your
report here -- and | have only had a chance to look at this
briefly -- it says it is not representative. ay. | think

at that point when you are trying to make an i nference back
to the population, you take that study, you put at the top
of it, "Sanple not representative”, you put it away. You
don't worry about it. You don't get confused by trying to
use it.

| nean, the best exanple | can think of as far as
a nonrepresentative study is in 1936, a political poll was
done for who was going to be President. One hundred

t housand peopl e were asked. Roosevelt was going to be
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overwhel m ngly defeated was the results of the poll, not
even cl ose.

There was a question about the representativeness
of the poll. It was a tel ephone survey. And if you think
back in 1936, a |ot of people did not have tel ephones. A
| ot of the people who did not have a very high incone did
not have tel ephones. So there was a bias in that. And that
set polling back 30 years.

DR, HOLLINGER: | would say --

MR. CONDON: And so that is where -- once you say
the data is not representative, put it away. Don't even try
to use it.

DR HOLLINGER: Wait. No, no, no. You know --

MR. CONDON: Because it is just going to confuse
you.

DR, HOLLINGER: Ckay. And what | said was it was
representative of certain sub-groups in the popul ation, Bob.

And the reason it was included was because we knew t hat
peopl e were eating nore chicken than they had in the past.
W knew t hat exposures have probably changed since 1981.
And we wanted to show that we had little confidence in one
single point estimate. That's why. David, did you have
sonet hing you wanted to say?

(Away from m crophone.)

DR. VOSE: Well, | just wanted to reiterate
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exactly what you said because --

DR. LONG Cone up to the m crophone, please.

DR VOSE: | wanted to reiterate exactly what
Kat hy has just said. | think -- we are trying very hard to
recogni ze where we have uncertainty. And I think if we had
gone to this one study, if you like, that had one figure,
t hink that that woul d have been nore of a failure than to
have taken sone -- two studies that were dissimlar and say,
well, hell, it is going to be somewhere in there, probably
sonewher e between the two.

It is nmuch better fromour point of viewto
recogni ze that we don't know that very well so that we
i nstigate discussions like this because if we picked one
single estimate, it is alnbst certainly going to be wong.
Actual ly, where we are right now, we are alnost certainly
going to be right that it is somewhere in where we are.

And maybe we can argue, but |ater.

(Laughter.)

But -- and you are quite right. There is going to
be a bias in there because we have got that higher
preval ence. But this is a work in progress. As Dr. Sundl of
said, it is aliving docunent. And if this -- okay. Well,
if I put in asingle estimate, it wouldn't ever have
appeared in that spider plot that you all saw. It wouldn't

have appeared there as sonething that is flagged say, hey,
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we don't know a | ot about that.

Because it is there, we are going to have a

di scussion. And maybe -- | hope it is because it is a very
dom nant paraneter of the nodel. | hope that we are -- it
is going to instigate some nore research that will try to

get a better estimte of what those values are. So | stil

-- froma nodeling perspective, | prefer a strategy of
nodeling if you like. | prefer to put it in.
And you will notice it had a uniformdistribution.
Now, | don't know if any of you will ever read ny book.

There nust be sonebody. No? Oh, Louise, hurray.

(Laughter.)

Were you to read ny book, you would see that |
| oath the uniformdistribution. | hate it a lot. But --
and the only time | ever really use it is to nake it stand
up and to make peopl e shout about it and say, hang on,
that's not fair. You know, we've got to know sonething a
little bit better than that. Hence this discussion.

So don't too much pick up the nunbers. But
certainly if you have sone better data, then -- any of you,
t hen, ny goodness, we would be very willing to see it.

M5. BARTHOLOVEW | can add that we have had this
sort of discussion sort of internally about this, that we
are not all that pleased with the 70 percent as being

representative. But we didn't have other things in black
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and white. And there are ways, in fact, to incorporate
expert opinion. W just didn't know whose expert opinion we
wanted to i ncorporate there | guess.

(Laughter.)

VR. . Maybe | should sit down then. W
agree that this is an inportant estinmate. And it would be

nice to know precisely what the proportion of Canpyl obacter

cases in this country are attributed to each food commodity.
And it would be nice to know how nmuch is due to poultry and
ot her foods.

| think it is in your range of estinmates, the 48
percent to the 70 percent, is entirely defendabl e based upon
the current published data. It has been replicated in the
United States in smaller studies. And it has been
denonstrated in very recent |arge case control studies in
New Zeal and, in Denmark and in the United Ki ngdom

And whet her you decide to put the -- use the

uniformdistribution, if you decide to put it at 48 percent

or 70 percent, it doesn't -- the outcone is just influenced
-- you still have this denonstrable outconme. And os if you
want -- prefer to use a nore conservative estinate, 48

percent or some people actually want to go | ower than that,

then you still can decrease the outcone by just as much.
But you still have this denonstrable outcone. So
| really don't think it is -- it certainly -- to quibble
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about where to exactly put that estinmate would be to speak
agai nst the current literature which has already gone
t hrough peer review.

MS. LASKEY: | am Tammy Laskey. | am an
Epi dem ol ogi st at the Food Safety I|Inspection Service. And
this may be a bit of a digression. But the contradiction of
having a | arge proportion of cases associated with raw m |k
consunption and then such a | ow preval ence or exposure to
raw m |k in the popul ation that one can't study it suggests
that the probability of becomi ng infected given that the
bacteria are in the rawmlk is different than the
probability of becoming infected if the bacteria are in the
chi cken for whatever reason, either a dose or a virul ence or
a strain, a reason that we don't know.

But it is a piece of very inportant information.
And | woul d suggest it needs further exploration. It is
very intriguing, as well.

DR. HOLLINGER Well, | think the |evel of
exposure fromraw mlk to chicken, the conparison, | nean
the difference is going to be huge. Very few people are
drinking raw mlk. And since | believe 1987, there was a
raw mlk interstate ban of sale. So raw m |k has generally
been associated with outbreaks. And that represents |ess
t han maybe one percent of all Canpy cases.

So raw mlk as far as being significant in this
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ri sk assessnment is probably not. It is probably very, very
smal | conpared to poultry.
MS. LASKEY: Right. But | was saying in terns of

under st andi ng Canpyl obacter infections in general and the

contribution by raw mlk, it is suggesting sonething
different is happening in the raw m |k situation than --
because it is a way disproportionate nunber of cases. Even
though it is small, one percent of the popul ati on does not
drink raw m |l k. So finding one percent of the cases there
is very strange. And | amjust bringing this contradiction
up as a point for further study.

DR. HOLLI NGER: Thank you.

(Away from m crophone.)

DR. VOSE: Kathy, does that have to do with the
detection of mlk before the infection ---

DR, HOLLINGER: | don't think that really, that if
one percent of the population is having -- is an outbreak-
associ ated case, fewer cases are raw m | k-associ ated cases,
much smal l er nunber. As far as | think what she was getting
at was somewhat about the pathogenesis.

And | think the interesting information that was
brought to us from Canada about cross-contam nation within
the kitchen frompoultry sources also is very interesting.
So it really may be vehicle dependent. And, you know, the

infection or susceptibility to infection may be vehicle
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dependent .

Certainly, Sal nonella has shown that -- in fatty

foods, that it is protected in the stomach from acid and
then is nore likely perhaps to cause an infection. So, yes,
that is an area that could have nore research done to
understand. But, again, because it is such a | ow nunber of
cases, that is a question apart fromthis risk assessnent.
Yes?

M5. MORNER MWy nane is Ann Morner. | work for
Bayer in Europe. And | just wanted to draw your attention
to Danish results within the Dane Map Surveillance Systemin
which there is a considerably higher resistance level in

Canpyl obacter isolated fromretail products conpared to

i solates fromthe carcasses at the sl aughterhouse indicating
that something i s happening.

Then | had a question regarding the -- if you have
taken into consideration the nunber of people at risk,
what ever 4,000 to 6,000 people being at risk, how nany of
t hese cannot be treated with fluoroqui nol ones because of
their age or because of other factors so that they will not
be given the fluoroquinolones as a first tinme choice.

DR. HOLLINGER: Yes. In response to your first
guestion, the Dane Map and Dani sh situation, that difference
has been denonstrated because of inported products. A |ot

of the inported foods -- and this was al so denponstrated in
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the U K That the inported products has higher |evels of
resi stance than did the domestically produced products. So
that is one issue.

And as far as the children who were not treated
wi th fluoroqui nol ones, we only | ooked at that actual
proportion of people who were treated wi th fluoroquinol ones.

So those people who had other treatnments or who were not
treated were not considered in this risk assessnent.

M5. MORNER:  Thank you.

DR. KRI SHI NSKY: M/ nane is Beth Krishinsky. | am
wi th Wonpl er Foods. | just had a question on the volune of
bonel ess, donestically-reared broiler that is consuned --
broiler products that is consuned in the United States.

Wth the changi ng trends and consunption patterns from
cutting up a whole bird at home to eating pre-prepared
breaded, fried fast food products in the general popul ation,
fast food restaurants, how do you reconcile the exposure to

raw chi cken as being a source of Canpyl obacter infection or

cross-cont am nati on when an increasing percentage of chicken
that is consuned is al ready precooked and packaged either in
a restaurant or in fast food?

DR. HOLLI NGER: What can happen in that
circunstance is that they can be preparing the food. But
after the food is prepared, they can handl e or contam nate

it. So food handl er education would be very inportant. And
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| think that it is -- there is a considerabl e anount of
cross-contam nation either in restaurants or at honmes. And
that handling food isn't the only source of people's

i nfections.

DR. KRI SHI NSKY: Do you think that your assunption
of the volume of poultry that is consunmed in the United
States should be adjusted for products that are al ready pre-
breaded and sold frozen and only deep fat fried at the
restaurant site?

DR HOLLINGER: David has an answer for that one.

Excuse ne.

DR. VOSE: You've got a good point. And one could
do that. The value of K, this mystical K value, inplicitly
takes into account what you are saying. There is only a
certain nunber that will go out into the consuner's pathway

that still contains Canpyl obacter. And we don't know what

that is. W have never tried to address it.
So there is a proportion, if you like, where you
coul d separate that proportion that is already pre-cooked

and never goes near a consuner before all the Canpyl obacter

are dead and then that which are uncooked and received by

t he consumer

And if we did that, we would say, well, the vol une
of meat now is nmuch smaller. But the value of Kwll be
correspondingly higher. It would quite amount to the sane
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t hi ng because we were saying that we now have a fewer nunber
of pounds of potentially contam nateable neat. And yet they

are producing this level of infection in humans. So this

sort of --

(Away from m crophone.)

DR KRI SHI NSKY:  ---.

DR VOSE: Only if you see the chickens produce
infections, well, absolutely right. | nmean, of course. But

if that is wong, then, you know, the whole thing is bl own
out of the water. Yes.

(Laughter.)

But, absolutely. And I do hope that we make that
assunption explicit. If we didn't, then | amnmaking it now.

If that is a shock to any of you, | hope not -- okay.

(Away from m crophone.)

DR. KRI SHI NSKY: --- not agree with it.

DR, VOSE: Ckay, well, if you don't agree with it,
t hen yes.

DR LONG W need to nove ahead. We will have
one nore question and any other conments can be deferred to
the public comrent section at the end.

MR BRIAR Yes, Mke Briar fromA farma. | am
having a little hard tinme figuring out just howthis is
going to fit in. But your nunber one assunption was that

all of the resistance cane from fl uoroqui nol one use in
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poultry. Am 1l correct about that?

DR HOLLINGER: That is correct.

MR BRIAR And | think it is on page 313, you had
alittle footnote. And | assune that is based on this 1992
study that showed that there were no human isol ates that
wer e fluoroqui nol one resistant.

DR. HOLLI NGER  Ri ght.

MR. BRIAR | canme across a paper that went from
August 22nd, '92 to August 25, '95 which if nenory serves ne
right was just before approval of serafloxicin in poultry
fromthe Medical College of Wsconsin. And they had 12
percent resistance in their isolates as of the point just
prior to the approval. | don't know how that figures in
wi th your assunption that --

(Away from m crophone.)

MR. : That was --- or that was ---7?

MR BRIAR It doesn't say, but it is certainly
not limted to --

DR. HOLLI NGER  Right.

IVB. . There is always that ---
infections in travelers.

DR, HOLLI NGER: We | ooked at donestically -- yes.

DR. BRIAR. It does not say anything about it.

DR. HOLLI NGER: We | ooked at donestically acquired

resi stance. And our assunption was that everything was
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chi cken-associ ated. And we renoved the travelers and we
removed prior fluoroquinolone use. And for those people who
did not know or those cases for whomit wasn't known when

t hey got fl uoroqui nol one.

As far as any prior fluoroquinolone resistance
that was donestically acquired from food-borne sources in
the United States, | amnot aware of it fromthe data
searches that we have done. But we would be very happy to
have that paper and have a look at it and see if it changed

MR BRIAR. | don't know how this would figure in.

| amjust saying that it was rather striking that they did
sone rather extensive typing and they came up with 40 C_
jejuni. And they had 12 percent of them al ready resistant
prior to any use in food ani mals.

DR HOLLINGER: W see this --

MR BRIAR It |ooks to ne like in your nodel --
now, | may be wong. Please correct me if | am But it
| ooks to ne |ike your nodel that you would assune that any

-- in other words, you are just taking the poultry
per centage and applying that to the cases in the --

DR HOLLI NGER: What we did was we renoved all the
potential sources of resistance that would not be acquired
from donestic sources. | believe in Canada also there is a

hospital study where they show resi stance in people and
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maybe someone here from Canada can speak up. But they do
not use fluoroquinolones in food animals either. But a |ot
of these infections can be acquired fromtravel ers returning
fromtrips to places where they use fluoroqui nolones in food
ani mal s.

MR. BRIAR  You know, it doesn't say in the paper,
you know, whether that was travel -associated or not. It
sinply said that they had, you know, the 40 -- actually,
there were quite a few nore isolates, but 40 C. jejuni. And
that was a little bit higher even than what we see fromthe
NARMS data in poultry. That is what struck ny --

DR. HOLLINGER: So, you know, this is a call for
information. So please, you know, submt it. | would be
very happy to look at it. Thank you.

PANEL DI SCUSSI ON ON CVM RA MODEL
Dr. Wesley Long

DR. LONG Ckay. Geat. W are going to nove on
now. | would like for the panel nenbers to cone up. And I
amgoing to talk about the rules for the panel discussion as
they conme to the stage.

W have had sonme really interesting information
today. W have had the risk assessnment presented to us. W
have had a |ot of really good questions that | am sure that
CVM -- well, | think they have probably thought about nost

of these things and debated sonme of these things. It just
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shows that we have an intelligent audience that is able to
draw out these issues that clearly may need further
consi deration.

The format for this panel discussion actually
al l owns each panel nenber, | amgoing to give them about
eight mnutes to go through the seven questions that are
posed that are on everyone's agenda under "Panel Di scussion
on CVM Ri sk Assessnent Model ."

After each person gets a turn to address those
seven questions -- and let nme just tell the panel nenbers
that you can just go through and tick themoff. And that is
what | amgoing to do and | amgoing to be very brief and |
get to go first.

You can choose one of those points that is nost
inmportant to you that you think really needs to be
addressed. If you want to go outside of the questions, as
wel |, you have that option. But | will be running the tine
clock and it will be right up here. And if you could keep
your eye on it when it is your turn, we need to ensure that

we stick within the time frane.

Following this then, there will be an opportunity
for the public to address questions to the panel. Foll ow ng
that will be a public comrent period for conmments for the
public. So with that, | amgoing to sit down and take ny

turn.

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

245

VS. : Wes?

DR LONG  Yes?

IVB. : Could you have themturn the
lights on in our part?

DR LONG You bet.

IVB. : Here in the back

DR. LONG | forgot to say that there are a few
peopl e here who have get to be introduced. So as it becones
their turn, I will go ahead and pick themoff. Mst of
t hese peopl e have been introduced as being prior speakers
t oday.

kay. M preference is just to tick off through
these questions in a fairly quick fashion and give fairly
sinplistic answers to each one. The first question, what
are the positive aspects of the nodel. And not to be
facetious, but | think one of the great positive aspects is
that it is done and it is out in the public and it is here
to sinulate -- stinulate -- not sinulate, we are done
simulating for right now -- to stinulate discussion anongst
all of you, anongst risk assessnment peers and scientists,
and to try to get -- you know, it adds to the limted pool
of these types of assessnents that we have on these types of
pr oducts.

| personally don't have trouble with the

assunptions that were made. And | will get back to that as
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| work nmy way down the list. | forgot to start the clock on
nysel f.

Ckay. Limtations of the nodel, | guess, you
know, this nodel is not going to ever be everything to
everyone. And certainly the nodel does its best to address
t he question that was put before the risk assessors and
certain it is what | think was necessary for CV/Mto nove
forward

So as we saw in the exanples, we saw sonme pat hway
anal ysis nodels, we saw a qualitative risk assessnent nodel

Dr. McEwen showed us sone pat hway-rel ated type nodeling
which I think is very useful and plays a role. But it
wasn't the subject of this exercise.

In terns of significant data gaps, | will take the

easy way out and say that Kathy Hollinger seened to have

covered thempretty well. And, yes, there are data gaps.
But, no, I don't think those data gaps are of -- certainly,
we can fill in the FoodNet data over time. W can collect

better information and data. But | don't think it should
stop us fromusing this assessnent.

What aspects would | consider changing, | think
am going to defer on that question. Can this nodel be used
to help CYVMor the industry reduce the |evel of risk, that
is sort of a -- you can answer that question in a |ot of

different ways. | guess directly, it is not going to help
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i ndustry reduce the risk.

There is no nention of interventions that you can
use to control the levels. Thereis -- it is not intended
to be a recipe or a HACCP-type thing for you to insert
controls in the appropriate point to achieve an appropriate
| evel of reduction.

But what it does do is it gives CVM now the tool
to work on this risk nmanagenment decision which I think is
really where the next step is in this process, that we now
have a an estimate of the risk to human health. And, you
know, as | |listened to the comrents today, this -- and as
David said, somewhere within his range he has got the right
nunber .

And | think I agree with him But | think that
fine-tuning that is always going to be a goal that we w |
have and we will continue to re-evaluate. But it shouldn't
stop us from noving forward.

Shoul d CVM eval uate ot her anti m crobi al - pat hogen
conbi nations, | think absolutely they should. You know, the
reason they told us they chose this one is because they had
the best data. And, of course, that is critical to the
assessnment. But in terns of a conparative risk assessnent
so that they can prioritize their resources the best, | --
because | amnot in the veterinary field, | don't know if

Canpy and fl uoroqui nol ones are the nunber one issue or if
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perhaps it is another organi smdrug conbination.

And as far as alternative approaches, | think that
this farmto-fork approach which we have heard tal ked about
a nunber of tines today is a valid followup to this. And
think that it is going to require significant industry
i nvol venent to take on a farmto-fork approach. And perhaps
i ndustry should take the lead in that type of approach. And
that is ny answer to the seven questions.

Paula is up next. And | don't think Paula got
i ntroduced properly. D d you before?

DR. FEDORKA- CRAY: Yes.

DR. LONG Ckay. Take it away.

DR FEDORKA- CRAY: Do | need an introduction?

DR. LONG You need no introduction. Here you go.

Dr. Paul a Fedor ka- Cray

DR PAULA FEDORKA-CRAY: | wll take Ws' extra
four mnutes. | think there are positive aspects to the
nodel. And | will go with 1 and 2 and what do | see as the
limtations of the nodel. And | think the answer to both is

probably the research gaps. The positive aspect is is it
identifies the research gaps that we can all focus on now to
make better assessnents as tine goes on.

And | think that because we have an idea of some
of the thought processes that have been identified here,

that we will think about future risk assessnments in a
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different way and begin to gather information. And | wll
address that as we go further on.

| also think that there was an assunption nade
that fluoroquinolone use in poultry is going to result in an
adverse human health inpact. And that is probably one of
the |l argest and the nost contentious issue here that we can
have from bot h si des.

And | think that if you look at it fromdifferent
perspectives and if we all step back and perhaps | ook at it
in a nore objective way, that we can see that really those
guestions -- that question could probably be answered in a
nunber of different ways. And | think that we are al
cal l ing upon ourselves though to provide as nmuch infornmation
as we possibly can to nmake the correct assessnent as tinme is
goi ng on.

In my opinion, not only for job security -- |
al ways say that, but it always comes nore and nore evident.

But there are sonme significant data gaps that have been
addressed. One of the things that | amparticularly struck
with is that obviously | missed it in the literature that
humans -- soneone said that humans can't becone reinfected

wi th Canpyl obacter. And | think ny body m ssed that | esson

at sone point in tine.
And that brings to mind one of the nost intriguing

guestions, at least in ny limted capacity up here, is to
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think that we are in fact exposing ourselves to nultiple
isolates that results in increased di sease so that we may be
immune to one different type of isolate that keeps changing
over time.

This may lead then to the trenmendous genetic
diversity that a lot of people will talk about in the

Canpyl obacter species and really confounds what we nay be

able to do inthe long termthen if we can't control that in
sone other way. And so froma research aspect, that may
require us to look at this question very differently than we
have in the past.

And it al so suggests that there nay be increased
stresses in our immune systemso that while we are busy
contai ning one particular isolate that may be nore virulent,
ot her isolates have the potential to take over and cause the
di sease that we nay then see. And this nmay be way we have
this disparity between coli and jejuni.

The other thing that | think that | brought out
was the difference in culture nethodol ogies and the
selection of isolates over time and how that nay change, how
that is different. | nmean, one of the things that we are
addressing is howit is different on the farmversus the
sl aughter plant versus retail. And | think those wll
beconme very critical issues at sonme point in tine.

And | think that we really can't discount an
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envi ronmental inpact. Because of the global nature and the
ubiquity of this organismitself, that really if we have
al ready tipped the balance and if we already have an
environment that is saturated with sone type of bacteria,
that there may only be X anobunt that we can do to, in fact,
| ower the graph, if you will. And then that begs again for
interruption of the systemin different ways.

| think that we are gaining sone evidence that
there is going to be increased -- that with increased
resi stance, there is an increased |ikelihood of colonization
wi th prol onged shedding. And that is a virul ence that
speaks to pat hogenesis. And | think that we have to go and
we have to | ook al ong those I|ines.

| am wondering if we can't just do sonething very
sinpl e by suggesting that if we know that there was
fl uoroqui nol one use on any farmat any one particular tine,
if they can't be slaughtered |last in the queue in a
sl aughter facility and see how that nay or nay not affect
what goes on in a processing situation.

And maybe that is not totally feasible and there
are all kinds of inplications for that. But that speaks to

sonmewhat the Danish systemw th the Sal nonella and

sl aughtering animals | ast after they have a known serol ogic
change.

One of the things that has nothing to do with
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research but is a way that all of you can probably influence
the process is we tend to only publish positive results. |If
we see sonething, we publish it. Wll, what about the
negative results? You know, what about the tines that we
know there is no inpact whatsoever and it really never gets
out there because a journal only wants to publish positive
resul ts?

And so we have this gap then and peopl e sayi ng,
you know, you have to go to a neeting and actually ask a | ot
of questions and then have them say, "Oh, no, well, we've
done that. Don't bother going there", or something. And so
it would require trenendous change on a |lot of different
| evel s to actually have information published that would
suggest that, in fact, sonething that wasn't observed is
just as inportant as sonething that could be observed.

And then one of the things |I think that we shoul d
do is look at -- in fact, look nore closely at the role of

Canmpy coli and sone of the other Canpyl obacters and see if

we haven't m ssed sonething. And bacteria have a unique way
of out-foxing us no matter what we think.

And | think that if we | ook at the nunber of
papers and information that has been published over tineg,
t hat because we haven't really solved any one problemin its
entirety as far as bacterial species go, | think that it

speaks that we always need to look at things differently if
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we keep coming up with the same answer which is, "I don't
know why this is happening."”

And then one of the things that | think it mght -
- we mght beg to ask is how many peopl e have had repeat
i nfections and what probability that is over tine. And if
we could look at a small nunber of people and | ook at the
i sol ates that they may be shedding, that may give us sone
i dea of what has happened to this popul ati on dynani cs.

What aspects of the nodel would | consider
changing? | amalways intrigued by having one risk creating
a second risk and if there is a probability of that. So
that if you take away the use of, say, an antim crobic at
sone |l evel, do we create a second risk by allowi ng for an
increase in sone di sease, whether it be bacterial or viral,
and then where that will ultimately | ead with exposure to an
ef fect on public health.

And | think that that is something that we shoul d
at | east consider because we are trendi ng new ground here.
And we really don't have a good answer for that. And |
think we would be remiss if we didn't at |east think about
it. Maybe you are thinking that's plenty; we' ve thought
about it enough. But | think it is something we should
t hi nk about .

Can this nodel be used to help CVMor the industry

reduce the level of risk? | think any tinme you have
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information, that can be useful. And if we are all walking
away, there is always sonething positive. M nother has
always told ne there is a positive aspect to everything in
life. So | think we should -- | will tell my nomthat it
wor ks this way, too.

How shoul d CVM eval uate ot her antim crobial -
pat hogen conbi nations? | think it would be -- | think that
| don't really know the answer to that. | think it would be
good to have other risk assessnents done. One thing that
woul d be nice would be to have enough of a lead tinme and
enough of an idea perhaps of what nay or may not be goi ng on
so that the subm ssion of data can cone froma | arge nunber
of sources that nmay be able to provide additional
information that can be used in the risk assessnent nodel.

W all have access to information and data that
ot her people may not have whet her that be published or
unpubl i shed works. And | think that having the opportunity
to provide that, whether it ends up being used or not, is
not a final call. But | think having the opportunity to
provide it provides for nore interactive processes and may
al so provide for nore useful information

And | also think that in some ways if it wasn't
cost prohibitive that it would be nice to see a nodel done
where we already know a | ot of the data and we have a very,

very good idea of what the expected outcone is going to be.
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| just -- you know, nunbers and cal cul ators and punchi ng
things in are all very nice.

But | think there would be sone nmerit to seeing
sonething like that and that it would give a nuch higher
| evel of confidence in the thought process in seeing how
everything is going on with the bacterial -drug conbi nati on.

| know that there are other risk assessnents that have been
done. But we are | ooking at something nore specific here.

And an alternative to risk assessnent approaches
that CYM shoul d consider, | don't necessarily know now t hat
we have gotten into it that anyone is ever going to get out
of this. And | think it becones the new rage and the thing
to do. |It's |like Pokenmon. And, you know, we have Pokenon
now and we have risk assessnents now. And we will be going
on to sone other things, too.

But | really do think that we should not |ose
sight of the fact that what we are really tal king about here
i s reducing pathogens. |If we reduce pathogens, then it
follows -- at least in nmy assessnent, it would followthat
we reduce the percentage of resistant pathogens, too, or
that woul d be a good starting point.

And | think that we have to keep sight of that
fact and we have to keep working toward the goal of, in
fact, reducing those types of pathogens regardl ess of

whet her they are resistant or not. And prudent use becones
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absolutely critical in this for all of our constituents.

And then | think that we really have to | ook at
i npl enentation of alternatives. Since the issue isn't going
to go anay and if sone of these other assunptions are true,
then this begs -- we can develop a vaccine. If imunity
happens once, | would be over -- all -- you know, that |ow
dose, avirulent, get it over with one day. You know, it is
like a flu shot. And then, of course, probiotics and ot her
i ssues, too.

And | think that we really have to | ook at the
i npl enentation, actually put theminto practice now and see
if we can use sonething else while we are trying to fix this
i ssue, too. Thanks.

DR LONG Scott?

Dr. Scott MEwen

DR. McEVEN:. Yes, you already heard fromnme, so |

won't sort of reiterate too nuch stuff. | think -- what are
the positive aspects of the nodel, | think first and
forenpst has been said. It is done. It looks to ne |like an

excell ent job, so conplinents to the group on the whole sort
of process. Again, | underscore that we have the nodel. 1In
fact, there is a public neeting on it and there is w de-
rangi ng di scussion and there is people fromall different
fields that can sort of take punches on it and add to it. |

think that is terrific.
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| think it is very inportant that regulatory
agencies with the kind of stature of FDA does this kind of
thing because | think that sends out a great signal to a |ot
of other places. You know, sitting at a university, | think
this is going to have reverberations in our graduate
trai ning program and of people that are going to have to
develop the skills to sort of get involved in this kind of
thing which I think is excellent.

Lester nentioned that the teaching value of this
sort of exercise. So it has | think a |lot nore inpact than

the specific topic and issue, Canpyl obacter and

fl uoroqui nol one resistance, though | think a | ot of people
in the roomwould probably -- we all have our own interests
and | think that is a major one for ne.

| think the -- another positive aspect that hasn't
really conme out is my understanding is that in a |ot of
public applications of risk assessnent, if there is
uncertainty and default assunptions are nade, those are
usually to favor public health. And there is good reasons
for doing that.

If we don't really know how it is working, then
soneti mes we nmake worse case assunption. And then the onus
is on other people to go out and get nore data to show t hat
that is not the case and we shoul d redefine that.

| think FDA seens to have done a good job of
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bal anci ng that, not sort of gone overboard on that
particular aspect | think is a positive thing. And as
peopl e have said, the explicit assunption description,
sensitivity analysis, | think all that -- transparency
although I don't like the word, | think that inspires a | ot
of confidence in the process and helps with growth and
peopl e understanding it and that kind of thing. So | think
-- and there are other positive aspects, as well.

What are the limtations? Again, we tal ked about
the what | would say ecologic nature. There is probably a
better word for it than that. And | think that -- although
| understand why it was set up that way and | think there
are good reasons for it, I think I would sort of |like to see
the effects of maybe refining sone of the paraneter. | am
not an expert in sort of paraneter estimation.

But just as one exanple, there was the -- we saw
in Dave's literature how the effect that the -- the
preval ence of fluoroqui nol one resistance in slaughterhouse
i sol ates had, how inportant that was. And yet | think as I
kind of read it, it |looked like what the -- the way the data
were col |l ected suggested that the standard errors m ght be
under -esti mated based on the sort of possibility of
clustering at sort of slaughterhouse |evels.

And, again, | don't really know. | suspect, as

Dr. Cox said, that some of these things don't have mnuch
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i mpact on the sort of outcone, but it would be good to sort
of evaluate that.

| think the assunption that an infected -- person
infected with a resistant organismin his treatnent --
corresponds to the treatnent failures, well, a reasonable
one | guess | wonder about that. And I would like to hear
about clinical experience in that area.

Do you feel there were significant data gaps, |
t hink everybody would like to see nore direct evidence if
you want to call it that or evidence of drug use in these
ani mal popul ations and resistant selection and so on. |
think we need nore of that. Wether it takes the form of
this kind of assessnment, | don't know It could be -- there
are lots of other approaches to addressing that as | said.

What aspects woul d you consi der changi ng, one
thing I don't know a | ot about but | aminterested inis
separating out the variability and uncertai nty conponents.
| think we sort of tal k about those things as equival ent.
And in sone cases, there are pragmatic reasons for doing
that. But | think it would be good for people to have an
i dea of how much of the influence on the outcone is due to
how uncertain the paraneters are versus their variability
bi ol ogi cal |y and ot her ways.

Can this nodel be used to help CVM and ot her

industries to reduce risk, yes. If it is -- and as | see
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it, it hasn't yet been used to | ook at the effects of
interventions and test hypotheses. But |I think that would
be a great thing to do.

| guess we -- to be strictly speaking, as Steve
said, you have to define what is an acceptable |evel of
risk. And that hasn't been defined yet. So you could nake
the argunent that the |level of disease out there is
acceptable. | personally don't believe that, but that could
be stated. In that case, then there is -- under that
scenario, there mght not be a need to reduce risk. But,
again, | think that is not true.

As always, | would |ike to see sone econonic
assessnments used in conjunction with evaluating different
ri sk managenent strategies to see what kind of collatera
damage m ght be done, if you will, in other industries and
sort of weigh that in the equati on sonmehow

How shoul d CVM eval uate ot her anti m crobi al -
pat hogen conbi nati on? Again, | ran out of tinme, had too
many slides and had sone there to sort of reinforce what
Loui se was tal king about on the qualitative assessnents. |
think that given the | arge nunber of pathogen-drug
conbinations, | think it is unlikely we will be doing ful
bl own quantitative assessnents on all of them

And | think -- quantitative that is. And so |

think qualitative assessnents are going to be inportant.
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And we need to have better ways of doing that, nore
structured ways of doing it. And | think that will nove
al ong.

| think, again, that there is a nmerit in having
what we called in a previous talk a tiered approach to this.

W have a sort of screening |evel of qualitative
assessnment. It looks like there is no problem W don't
need to go any further. And as the ante is up for a variety
of public health or cost reasons, then we could start to
engage in nore quantitative assessnents.

And | believe that has worked in other fields.
think it could work here, as well. | think we have to nove
into ways of assessing the quality of information,
scientific information that the GENACAR Report from
Australia gets into this quite a bit. The weight of
evi dence approach | guess, the evidence-based nedici ne
approach of sonehow wei ghing how well a study was done, how
representative it is. And | get a sense of how believable
it isinto the equation. So with that, | will pass on to
Loui se.

Dr. Louise Kelly

DR. KELLY: | think I need a cushion this tine.
can't sit on there. It is too unconfortable. Anyway, well,
to start off, what are the positive aspects? WlIl, just for

David and nmy best d asgowegian accent, | think it is pure
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dead brilliant. | really do. | think it is a great attenpt
at considering this problemthat we have been | ooking at
ourselves in the Veterinary Laboratories Agency.

And it is not an easy task. It is a difficult --
ri sk assessnent, devel opnent of these nodels is not sinple.

A lot of people think that it is. It is a difficult task.
And | think you have done a really great job.

And all the way through reading this report, |
think it has been conpletely transparent. Everything has
been laid out. All the assunptions are laid out. And from
this, we could then if you want to take it back and try and
reproduce the results yourself.

And | think the transparency is always put down as
one of the nost inportant, crucial elenments of a good risk
assessnment. And | think this falls through throughout the
whol e report.

In addition to this, | feel that there has been a
real teameffort involved in the devel opnent of this nodel

It has been multi-disciplined really. It is not just a
mat hemati cian who is sitting in an office devel oping the
nodel. There has been input from every possible background.
And, again, | think that is very inportant. So | really do
think this nodel has a | ot of positive aspects.

The limtations of the nodel | think really

depends on what perspective you are conm ng from and what
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particul ar question you are trying to address. And in this

aspect, | think the nodel has addressed the question it was
asked to address. And it has done that very well. So from
that point of view, | really don't see that there are nany
limtations.

Qoviously, if we were considering estimating this
ri sk from anot her perspective, for exanple, considering
control on the farmlevel, then that would be a different
ri sk question that we would be trying to address and a
different type of nodel would be required for that type of
pr obl em

So really it comes down to defining your question
in the first instance. And that has been done here and
foll owed through. And I think, therefore, for that
particul ar question, the limtations are really limted in
t henmsel ves.

Significant data gaps, well, it has been
acknow edged that there are data gaps within this risk
assessnment. But they have been laid out in the report and
t hey have been accounted for by adequate uncertainty
assunptions. And | think I amright in saying that the
separation of variability and uncertainty has been
undertaking in the nodel to a |arge extent.

| think you are nodding, David? Yes. Because

essentially what the final outcone for Stage 3 was nomn nal
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expected value. And that itself is described by a
variability distribution Poisson process. So that has been
accounted for.

Aspects of the nodel that | would consider
changi ng, none really, again, for this particular question.

But, again, depending on a different perspective and a
different type of question, maybe a different approach woul d
have to be accounted for.

And, again, as Scott nentioned, | think the idea
of integrating risk assessnment nodels with econom c anal ysis
is a very good idea because these drugs do have benefits
both to the animal and to the human. And we have to
consider that. To a benefit-cost analysis, benefit-risk
analysis if you Iike would be another good way to go.

Can this nodel be used to hel p manage the risk?
Vell, | think that we have to renenber that risk assessnent
nodel s, and this one included, are dynam c tools and they
are tools. The aimis not to concentrate on the final
nunbers that cone out of these nodels. They have to be
appreci ated as being tools which need to be updated as new
informati on becones avail abl e.

And the estimates that come out of this nodel are
really based on 1998 data which can be updated. And,
therefore, it is dynam c and can respond to nonitoring

i nformati on whi ch needs to be undertaken at the sanme tine.
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So | think it can be used as a regulatory tool.

QO her anti m crobi al - pat hogen conbi nati ons, yes,
think that that should be undertaken. But | think we have
to pay cross-consideration to the type of nodeling approach
that we m ght need to use for these different conbinations.

It would be a danger to consider that this nodel devel oped

from Canpyl obacter and fl uoroqui nol ones coul d be used for

any ot her species and drug conbi nati ons.

Each problem each conmbination in this way has
di fferent aspects, different processes that need to be
considered. And, therefore, the thought process has to
begin again for the different conbinations. So we need to
remenber that we can't just sinply present new figures for
new bugs and for new drug conbi nations. W need to think
agai n about the whol e process.

And the alternative risk approaches, well, we
presented today -- well, | presented today our farmto-fork
type approach. That is another nethod that can be used.
But, again, we have to consider what exact risk question we
are trying to address and really the avail abl e data that we
can use to fit within a nodel. And it all depends on the
problemthat we are trying to consider for our risk
assessnment. And with that, | will now step down again.

(Laughter.)

DR. LONG St eve?
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Dr. Steve Anderson

DR. ANDERSON: All right. Well, I think -- first
of all, I think the C/Mteam needs to be congratul ated, as
wel |, because | think it is a very good product that they

have generated. They have used the sort of quantitative

met hodol ogy and they have supplied the actual spreadsheet
which | think is great because, again, | will echo everybody
el se's sentinents, is that we now have the spreadsheet.

And you can take that. And it provides that
transparency. You can take that and work with that on your
own and see how you agree with the nodel, as well. So |
think there is the transparency conponent that is an
excellent part of it.

The nodel nakes full and conplete use of the
avai l abl e data. The surveillance data and the nonitoring
data and the CDC data, it kind of brings all of those things
together and ties those together very well.

The study al so recogni zes the uncertainty. And |
think that is a reasonable thing, especially when the risk
managers take this and start working with the actual risk
assessnment product. It will be a good -- good to recognize
that there is uncertainty in the values generated.

The limtations that | would say that | see are |
woul d Ii ke to see probably the pathogen |oad or the

concentration on the carcass considered. And | think that
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is really inmportant. 1In our nodel, we can take pathogen

| oad, hold it constant and raise the preval ence. And you

will get an increase in the incidence of disease or illness.
The sane thing, you can hold preval ence constant,

rai se the concentration or the pathogen | oad by the sane

anount, and you will get simlarly increases in the nunber
of illnesses. So I think those two things actually work
together. | don't think you should actually exclude one or

the other. And | also think those to things, the pathogen
| oad and the preval ence, they kind of work together in that
ulti mate dose.

The other problemor limtation that | see is in
the market data was used to give the final consunption
anount of poultry which was 50 some-odd pounds. And | think
that you could use the consuner survey for food intake data
set or the NHANES data set that actually tracks consunption
patterns and get a little bit better handle on the actual
consunption data because narket data is going to over-
estimate what peopl e consune because that includes wastage
as well as what is actually consunmed. So actual consunption
data is what is really needed.

The other |imtation | see is it doesn't really
provi de many options since it is such a sinple nodel for
interventions. And the ultimate intervention it seens that

| can think of would be controlling or banning the use of
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the product. So having a nore conpl ex nodel may be nore
difficult. But you also have the increasing opportunities
to -- for mtigations and suggesting mtigations.

The data gaps | think have been covered adequate.
The things that | woul d consi der changing, again, | would
really strongly urge that sort of the concentration or the
pat hogen | oad be added. And that can be derived fromthe

USDA basel i ne data where the preval ence of Canpyl obacter was

originally derived on the carcass. Again, | would use the
consuner data, as well.

And then the next question was can this nodel be
used to help CYMor industry reduce the level of risk. And
| would say it is a good start. | would suggest maybe
anot her year of data. But we are already at the end of '99.

So | presune that the '99 data can be entered into it, as
well. And then | think it is a useful tool. | think it is
a sinple nodel. But that may be the nice thing about it.

It contributes to the understanding of how those figures
wer e deri ved.

Now, how shoul d CVM eval uat e ot her pat hogen and
antim crobial conbinations, and | think that is a case-by-
case basis. | think in future risk assessnents, you need to
consi der other sort of pathogen-specific things |like growth
and how the drug is admnistered. |In poultry, it may be

adm nistered quite differently, in water. |In cattle, it my
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be injected. Those are significant. How the resistance is
acquired and spread also is inportant.

| think of this as nore of a horizontal risk
assessnment in many ways because it is a very sinple nodel
And perhaps doing a nore farmto-fork process nodel --
process-based nodel m ght be useful

Al ternative risk assessnment approaches, again,
woul d be a farmto-fork nodel. The other possibility is the

Canadi ans are al so finishing a Canpyl obacter risk assessnent

study. And | think you could put the resistance data into -
- and the resistance trends into that risk assessnent and
al so sort of better derive what the relationship is between
the ani mal preval ence of resistance and then how t hat
relates to the incidence of fluoroquinol one-resistant
illness. And | will stop there.

DR. LONG Thanks, Steve. Dr. Lipsitch is next.
He is Assistant Professor of Epidem ology at the Harvard
School of Public Health -- oh?

DR LIPSITCH Randy is in between us. | don't --

DR SINGER: It doesn't matter.

DR LIPSITCH | have sone slides. So | can put
them on while you --

DR. LONG Ch, okay. Randy is up next, okay.
Vel |, Randy, even though the program-- or even though his

badge says he is in California is -- maybe he w shes he was
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in California at this time of year. But he is Assistant
Prof essor of Epidem ology at University of Illinois at
Chanpagne- Ur bana.

Dr. Randy Singer

DR, SINGER Ckay. Well, | would like to thank
CYM for inviting nme to participate. Rather than wal king
through this list of points, | see a |lot of them as
interrelated. So | would Iike to discuss the rel evant
poi nts, you know, together.

Vell, first there is the question of what are the
positive aspects. And | think that does play directly into
what are the negative aspects. The positive aspects, like
has been said, is that the process is started. And, you
know, this is a great first start at -- it has outlined sone
i nportant areas for further research.

But it plays directly into what is really in ny
m nd an i nportant negative that we need to be careful about.

And that is to reiterate sonmething that Doug Powel | said
this nmorning about risk communication. | really truly
believe that the public does not understand risk. They
don't understand probabilities. But when they know that
FDA, CVM and a group of experts are tal king about a risk
assessnment nodel, they are going to hear the words,
"chicken", "antim crobial resistance", "resistant bacteria",

and "risk."

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

271

They are not going to ask, "Wat is my risk or
what is the probability?" They just hear the buzzwords.

And to them a product gets singled out as a risky product,
especially with the nmedia play today that we see with
anti m crobi al products.

So the risk comruni cati on aspect doesn't take
pl ace just between us. It doesn't take place when the nodel
is finished. | think there is going to need to be sone
careful consideration of how just our convening here is
related to the public and so that an unfair negative i npact
isn't seen in a singled-out industry.

The next | guess questions that interrelate are
how to use this nodel and what are sone of the data gaps. |
see sonme of these com ng together. WelIl, one of the purpose
of designing a risk nodel -- one of the tools is a
hypot hesi s-generating tool. Another mght be that it
outlines key areas where we need nore data. It might help
us establish sonme threshol ds.

But one of the key ideas in ny read of this nodel
is we want to outline -- well, that is quick. That's all |
get because | am an assi stant professor.

(Laughter.)

DR. LONG Go ahead. Finish.

DR. SINGER: In the -- in a risk assessnent nodel

you often want to identify foci for risk reduction
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strategies. And | understand that this is at the point of
bei ng called a sinple nodel.

In reading through it, at the very end of Section
5if you all had a chance to nmake it that far, there is this
vari abl e thrown out called Pmax which is defined as the
maxi num accept abl e preval ence of fl uoroqui nol one-resi stant

Canpyl obacter on chickens. And it is suggested that this

m ght be the threshold that we set.

Perhaps in a processing plant, if Pmax is
overshot, then sonething has to happen. Maybe
fl uoroqui nol ones are pulled or sonething. So this is a
possi ble risk reduction site. The concern | have is that
many broiler producers currently don't use fl uoroqui nol ones.

So if you are in their processing plant you find that they
have overshot this Pmax, well, then what do we do?

And that brings up in ny mnd kind of a disconnect
of the nodel. Where we want to invoke a risk reduction
strategy is at the farmlevel. W are not interested in
telling people when they get to the people -- well, naybe we
are, but what antibiotic they should receive or -- we are
nore concerned about how do we nmanage it on the farm And
yet the farm conponent is conpletely absent fromthe nodel.

So while | do understand that it was neant at this
point to | ook at the risk through consunption, to ne if it

is really going to have the risk of risk reduction, we need
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to include the farm conponent and get a better understandi ng
of the relationship between fluoroquinol one usage, the
devel opnent of fl uoroqui nol one resistance and then that
transfer nmechanismas it mght occur to humans.

So that addresses this data gap. And then how
m ght we nanage it? At this point, | don't see the nodel as
bei ng so useful except in identifying key areas where we
need to coll ect nore data.

Anot her issue | would like to bring up -- and this
i s maybe being an epidem ol ogi st, thinking of causal
inference all the tine -- is how we need to really be
careful how we assune the causal nature. Some have said
today that we aren't assumi ng any causality. And sone have
said, well, we are definitely assum ng causality. W are
assum ng that the fluoroquinol one resistance we see in

chi ckens, that was Canpyl obacter, are the fl uoroquinol one-

resi stant Canpyl obacter that we see in humans.

So we are not -- we don't seemto all agree on
whet her or not this is a causal connection. The problem|
have is with the nmethods that we m ght even use to assess
causality. | have been | ooking recently at sone of these
nol ecul ar epi dem ol ogi ¢ techni ques fromtheir actual
met hodol ogi ¢ aspect; | nean, how we actually use them

And what you find is this difficult situation

where if two isolates are different, then they are probably
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different. But if the isolates have the sane fingerprint,
what can you say? It would be nice to say that they are
identical and so that is the source. But one of the other
explanations is that you just don't have enough resol ution.

To pull out in ny read of the New Engl and Journa
of Medicine study from M nnesota, while, yes, they found

identical DNA fingerprints in the Canpyl obacter -- in the

resi stant Canpyl obacter in humans and the resistant

Canpyl obacter on donestic chickens, they also found sone of

those sane fingerprints in the resistant fingerprints from
internationally acquired infections.
So if we can't even -- we don't have the

resolution to do a trace-back within our own country for

donestically acquired cases, | think it is difficult to
assign this causal link. And | amjust trying to -- again,
it is -- it needs to be done cautiously so that we don't

incrimnate any single producer or single industry,
etcetera. How nmuch tinme do | have?

DR LONG I'll give you two nore m nutes

DR. SINGER Ckay. Well, one of the other
concerns | have -- and nmaybe this is just my own personal
thing. Maybe nost of the other statisticians,
mat hemat i ci ans here woul dn't agree, is that in ny background
of a Bayesi an anal ysis, the purpose of that prior

probability is to take into account the expert opinion, to
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take into account our uncertainty comng into the problem

But the way this nodel has been witten is that
every prior distribution was nodel ed as a uniform 0-1 which
converts to a beta 1-1 which for those of you who don't know
anyt hi ng about probability distributions nmeans that it has
very little weight. So if there is a |lot of data that were
col |l ected, those get weighted very heavily and the prior
means not hi ng.

So what that means is that the entire uncertainty
in the nodel in ny mndis comng froma statistical
uncertainty generated by that beta distribution. It does
not allow us to account for biological uncertainty, nor does
it allow us to account for differences between the various
studies that were interconnected in this nodel.

In a neta-analysis which is typically where you
woul d take many different studies and try to reach sone end
product, you account for the different study designs by

wei ghing themdifferently and by addi ng uncertainty factors.

And so ny concern is that we haven't done enough
-- it mght not ultimately nake a difference at all in these
probabilities. But wthout yet having had a chance to
really go through the nodel in detail, | am concerned that
there isn't enough uncertainty in the nodel inputs.

And so the comrent was nmade that they were
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i npressed that there is very little uncertainty in the nodel
outputs. And that to nme says that, well, that's obvious.
There m ght not have been enough uncertainty in the nodel
inputs. So | would -- as we continue to develop this
process would just like to explore nore the use of expert
opi nion and uncertainty into the nodel.

DR. LONG Thank you. Okay. Were did he go?
There he is. Okay. Now, this is Mark Lipstich -- is that
right?

DR LIPSITCH Lipsitch.

DR. LONG Lipsitch. He is Assistant Professor of
Epi dem ol ogy at Harvard School of Public Health. And his
research uses mathemati cal nodels to study the transm ssion
dynam cs of infectious diseases.

Dr. Mark Lipsitch

DR LIPSITCH Thank you. Thanks for the
invitation to cone here. | have a few conmments that are on
sort of various topics. | think they are responsive to the
guestions, but | haven't really tried to key themto the
guesti ons.

(Slide.)

Sol will briefly talk about the strengths of the
nodel as | see them And then talk a little about the
limtations and then the question of setting threshol ds and

respondi ng.
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(Slide.)

| would Iike to start by commendi ng FDA on the --
| amnot going to -- and Dr. Vose on really a very
inpressive nodel. And | think if anything, the concern is
that we nay be spoiled by having such a nice nodel for a
system where there is so nuch data. | nean there are
certainly significant gaps.

But | think nmy strongest point today is going to
be that we can't know everything and that this may, in fact,
be really as good as we are going to do for any pathogen
that m ght be of interest. Having said that, | have four
brief comments about limtations of the nodel.

(Slide.)

The first of those is that the report makes very
specific predictions about the number of excess

f I uor oqui nol one-resi stant Canpyl obacter cases, the result

fromuse of fluoroquinolones in chickens. Wat is not
totally clear is the toll of these additional infections on
human heal th and wel fare, although there was sone di scussion
of that today in terns of additional days of disease.

It would be possible to nake such estimates using
those sorts of data on differences in the duration of
di sease. And it would also be inportant to consider
separately the inpact of resistance and potential treatnent

failure on the rare or a bit nore severe cases of invasive
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di sease.

And finally, also to consider the effect of
resi stance on the duration of synptonms in untreated
patients, as there has been sone suggestion that even in the
absence of treatnent, resistant isolates may cause worse
di sease. And the last point here is we mght want to know
how t hese effects are different in different sub-groups of
the U S. population that m ght be at el evated risk such as
i mmunoconprom sed peopl e.

(Slide.)

The second limtation is that the nodel is really
a static nodel. And the flip side of that is it is an
easily updated nodel. So -- but | think it will be
i nportant to consider how these estinates are changi ng over
time as the nunber of resistant isolates possibly increases.
And we heard discussion earlier fromthe M nnesota data

that the preval ence of resistance in Canpyl obacter appears

to be increasing already this year over |ast.

(Slide.)

The third point is on the pathogen burden which
has been nentioned a little bit today. But | think it is
i nportant to enphasize that the nodel assunes that the human
heal t h i mpact of fl uoroquinolone use in chickens is the

i ncreased |ikelihood of exposure to resistant Canpyl obacter.

But it doesn't consider another issue which is mainly the
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ef fect of fluoroquinol ones on pat hogen | oad.
So if, for exanple, fluoroquinolone use

substantially increased the | oad of Canpyl obacter or other

pat hogens in chickens, then that would i ncrease the risk of
Campyl obacteri osis or other disease for an individual
consum ng that chicken. And that woul d be an additi onal
i mpact that just isn't factored into the nodel, but which
could be I think fairly easily obtained if one had data on
changes in pathogen | oad follow ng treatnent.

(Slide.)

And the last point of the limtations that |I want
to make is it is very inportant to renenber that although

the harnms of Canpyl obacter are probably the nost readily

gquantified, they are not the only ones. And they may not be
even the nost inportant human heal t h consequences of
fl uoroqui nol one use. And this is not so nuch a limtation
of the risk assessnent as a concern that it should be viewed
in the proper context.

And this goes back to what | was sayi ng about not
bei ng spoiled by the high quality of the data on this topic.

Non-t yphoi dal Sal nonel |l a i nfections, for exanple, account

for alnost ten percent of food-borne illnesses, |ess than

Canpyl obacter. But one-quarter of all hospitalizations for

f ood- borne pat hogens and alnost a third of all deaths, about

553 per year in this country according to the CDC, and that
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is nore than five tines the nunber caused by Canpyl obact er

And hi gh | evel fluoroquinolone resistance remnains

rare in food-borne Salnonella in this country, but |ower

susceptibility reflected in increased MCs is being observed

in Salnmonella in the U S. and other countries that use

fl uoroqui nolones in poultry. And this trend appears to be
WwWor seni ng.

These Sal nonella with reduced susceptibility are

frequently only one nutation away fromfull resistance to
gui nol ones and that makes them an ideal substrate for the
devel opnent of higher |evel resistance, either upon further
veterinary exposure or in humans who are treated.

(Slide.)

Now, scenarios |like that are undoubtedly harder to
gquantify precisely than the i medi ate probl em of resistance

in Canpyl obacter. And it was very sensible to start with

what is nost easily quantified. However, we know that each
of those steps in the scenarios is possible and that once

fully resistant Sal nonella appear in our flocks, it nmay be

at a consi derabl e sel ective advantage, although that is an
area where we certainly need nore data.

The fact that we don't yet have a noticeable
clinical problemshouldn't nmake us conclude that we can wait
until the clinical problem because obvious. And | put up

this data from vanconyci n-resi stant enterococcus just to
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make the point that | think there is a relevant parallel.

I f you | ook at enterococcal use -- sorry,
vancomyci n use in human nedicine starting fromthe '70s, you
had al nrost -- well, well over a decade of use of the agent
before resi stance becane a problem And that may be sort of
| i ke the stage of which we are now in, sonmething |ike

Sal nonel | a.

But what is inportant to see is that once it
appeared, it increased very, very rapidly. And it has been
hard to get rid of. And so nmy point here is sinply that
this is not the sanme pathogen. There are a |ot of potential
differences. But that focusing on where there is a big
probl em and a quantifiable problem shoul dn't distract us
fromwhat could be |ater on a greater problem

(Slide.)

So, finally, I want to coment on the question of
how ri sks can be reduced and in particular, on what m ght be
done if the level of risk were judged to have reached a
| evel that is unacceptable, that Pmax | believe. | nust say
that having read the section of the draft report on
establishing regulatory thresholds four or five tines, |
still don't understand the solution that is being proposed.

But | think that what is being proposed is that
when a |l evel of human health inpact is judged unacceptabl e,

t he Agency woul d take sonme mitigating action which | suppose
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woul d nean restricting sonme use of fluoroquinolones. And
the problemw th that approach is that resistance is not
sonet hing that can be sinply switched off by curtailing the
use of a drug. And this is the point that Dr. MEwen made a
little earlier.

Once we reach a | evel of hunman health inpact that
i s judged unacceptable in either -- in any pathogen, even if
we recognize it right away and take very strong action, we
m ght continue to have the resistance problemfor sonme years
followi ng that intervention

As far as | know, there are no data that addresses

what happens in Canpyl obacter follow ng a reduction in use

of fluoroqui nolones. But we have sone reasonable parallels
in -- potential parallels in human infections. And | just
wanted to show one exanple fromwhat is really universally
t he success story that everyone cites for why we should
reduce antibiotic use in human infections.

(Slide.)

And the orange |line shows the reduction in
erythromycin use in Finland froma |evel of three, about a
six-fold reduction. And while this is cited as a great
success story, what you see is that follow ng that
reducti on, we have several years of continuing increase in

resi stance and then a decrease. And the decrease was about

two-fold in about five years.
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And so the -- to summarize, the reduction -- when
you take mitigating action, the reduction can be del ayed and
it can be slow. And so when thinking about thresholds in a
risk mtigation context, it is very inportant to realize
that the threshold has to be set bel ow what is unacceptabl e
because you can't sinply switch things off. And I will stop
t here.

DR. LONG Thank you, Mark. GCkay. The final word
comes fromDr. David Bell. He is an Assistant to the
Director for Antimcrobial Resistant at the National Center
for Infectious Diseases at CDC. He is a specialist in
pedi atric infectious diseases in public health.

David Bell, MD.

DR BELL: Thank you. | amgoing to be able to
shorten ny remarks because | agree with virtually everything
that Dr. Lipsitch has just said. CDC commends the FDA and
Dr. Vose on developing this nodel. CDC believes that it
reflects the avail able data well and we agree with the
overal | approach and the overall concl usions.

Thi s anal ysis provides additional insight into the
harm t hat fl uoroqui nol one use in poultry is currently
causing to humans in the United States. The nodel is also a
useful step for assessing what inpact could result fromnore
serious fluoroquinol one-resistant infections such as

Sal nonel | a.
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W have sone suggestions for mnor adjustnents
that we will provide as foll owup. But one of them for
exanple, is to consider the harmcaused to the 135,000
peopl e who are estimated to acquire infections with

Canpyl obacter and not be treated with antibiotics. And this

refers to the increased length of illness, that we have
energing data to assess.

W would like to see if the nodel could be used
nore predictively to get sone idea of the consequences for
the future if current trends continue. |In ternms of

f I uor oqui nol one resi stance and Canpyl obacter in humans, it

is increasing approximtely two percent per year.

Fl uor oqui nol one use in humans is al so increasing.
And the inpact of these two trends may al so need to be
considered. For exanple, the rate of fluoroquinol one
treatment of 55 percent of the cases is probably going to
rise. | want to connect that with a little clinical
insight, if you wll.

Fl uor oqui nol ones are by far the best drug for the
enpiric treatnment of bacterial gastroenteritis and its
conplications. This drug is oral. It is safe. It covers
the spectrumof likely pathogens. And it really is the drug
that all of us would want presenting with an infection that
was thought to be a bacterial gastroenteritis or its

conpl i cati ons.
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The drug has not to date been used in children.
That is primarily because in baby rabbits, it causes
cartilage danage. However, the evolving collective thought
in the pediatric infectious disease community based on
studi es and increased experience in certain unusual
situations in which it has been given to children is that
this is an effect in rabbits only, not in children
particularly in short courses.

And it is quite possible that fluoroquinol one use
will continue in adults and will begin in children. And so
| think that | would just offer this to the nodel ers as
sonething to consider in assessing the -- using this nodel,
the trends that can be expected if no action is taken to
mtigate the current hazard. Thank you.

DR. LONG Thank you, Dr. Bell. GCkay. | am going
to stand up again. What | want to do is get an assessnent
of how many of you m ght want to have comments during the
public conmment period so that we can gage how much tinme we
have for questions of the panel. Can | see a show of hands,
who is planning on commenting during the public comment
peri od?

(Show of hands.)

| see one. | see David is going to comment then,
three, four, five. GCkay. ay. So | think what we can

probably do if we were to limt those conments to about
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three mnutes, then allowing a few nore people m ght stand
up, we can spend at least 15 mnutes here if there are
guestions to address to the panel. You can step up to the
m crophone at this tine.

(Away from m crophone.)

DR. VOSE: --- have a point ---

DR. LONG That would be great if David would
cl ear up sonme points. Yes.

Questions/ Comments for Panel

DR, VOSE: Thank you. | just want the rest of
this discussion to progress with a few of these points
clarified. Several people nade a conment about change in
pat hogen load if you had a food product that changed in
pat hogen | oad, well, that would affect the risk. Well, |
utterly agree with you. And fromthe very beginning, | was
very conscious of that.

So there was a little mathematical technique |
devel oped which | admt is not in the paper as you see it.
And it is perhaps a little bit too mathematical for nost of
your tastes. But it allows us to nake a reasonabl e
approximation to the change in a pathogenic | oad at the
poi nt at which we are going to consistently neasure.

So we can take that into account. And | totally
agree that it is inmportant to be able to do that, to have

that facility.
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A comrent about Bayesian inference. Wll, there
was a comment about that one of the speakers believed that
Bayesi an i nference shoul d combi ne both expert opinion and
avai l abl e data. And, again, in a traditional Bayesian
i nference approach, that is exactly right. O course, that
first of all requires sonebody to give an opinion. And you
can appreciate that there would be a lot of rather different
opi ni ons.

So what we felt was a better approach was sinply
to use, as you rightly pointed out, an uninformed prior
whi ch nmeant that we base all of our assessnent on data and
none on expert opinion. Now, we could include expert
opi ni on.

The comment you made that said that nmaybe that
woul d i ncrease the uncertainty, in fact, nearly always if
you have a prior that is inforned, that is not uniform for
exanple, well, actually your uncertainty decreases, your
conbi ned data, unless the data and the opinion violently
di sagree which is presunably rather unlikely.

But unless they do, then you would actually have a
smal | er range of uncertainty than we show at the nonent. So
in sone ways, | appreciate the -- | have been a little bit
overly cautious by assuming uninfornmed priors all the way
t hr ough.

| al so used an uninfornmed prior just because it is
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nore equi val ent to classical statistics where classical
statistics do not take into account what peopl e believe,
just what the data tells you. So for those of you who are
nore classically trained, you woul d have | ess of a problem
wi th the anal ysis.

Could -- a very good point was about meki ng node
predi ctions of fluoroquinolone resistance trend. And the
way this nodel is set up, you can do a separate nodel which
is trying to predict what the fluoroquinol one resistance
will be doing in the future using trends perhaps from ot her
countries or perhaps what one believes is going to occur in
a few years of fluoroquinolones. And you could sinply have
to put that fluoroquinol one preval ence within the

Canpyl obacter that you nentioned m ght be there in the

future

Now, there was one other thing, a m sunderstanding
of what the point of this Pnax was about. It wasn't about
an individual shed being tested. It was about the

popul ation as a whole. So you wouldn't grab sonebody and
say, "OCh, |ook, you have gone over Pnax. You are out of
here", sort of thing. It would be all enbracing for the
whol e U. S. which hopefully would danpen down the, you know,
any sort of very sensationalist reaction that one m ght
have. Thank you very nuch

DR. LONG Thanks, David. GOkay. So we addressing
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comments to the panel now. Go ahead.

VR. | was just wondering, it was
brought up earlier that there has been a rather dramatic
increase in the amount of chicken consuned over the |ast few
years W thout a corresponding increase in the nunber of
human Canpyl obacteri osis cases. And | was wondering of the
panel can comrent on what they think are the reasons.

| can think of a couple. One, that a lot of it,
as was brought earlier, is in the formof Dave's spicy
chi cken sandwi ch and stuff like that that is presumably a
|l ow risk vehicle. Also, that perhaps consuners are
i ncreasingly aware of contam nation and are preventing
cross-contam nati on and have better cooking practices, or
that perhaps industry is making a better product.

DR. LONG | amnot sure that we have any
consunption experts up here today. Are you pointing to one
in the audience? But does anybody want to address that?
Okay. Next at the m crophone.

VR. : | was concerned about a statenent
by Loui se that she thought that we would have to re-think
this whol e process again and it would be quite |aborious to
do ot her drug-bug combinations. And | would be interested
in either David's conment on that or comments from everybody
el se on the panel because of the obviously tine delay that

woul d be necessary to address a whol e spectrum of concerns.
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DR KELLY: | will stand up again. What | was
t hi nking on here was really that not to assunme that you can
use exactly the sane format within -- for another drug-
pat hogen conbi nation and sinply put in new nunbers. You
have to have sone consideration into different processes.
VR. | would agree that we woul d
obvi ously have to put in the new data. But for any other

f ood- bor ne pat hogen, Sal nonella or Yersinia, it could be --

this nodel would hold | think for Yersinia and for

Canmpyl obacter.

DR. KELLY: But for other --

MR. : E. coli 0157.

DR KELLY: -- non-C. enterococci that are food-
bor ne.

MR. : Well, no, no. Not non. But food-
borne zoonite pathogens, | don't think you need to rethink

t he whol e process.

DR KELLY: So you have to consider then what the
actual pathogen is that you are | ooking at.

VR. . Absol utely.

DR. LONG Over here. |Is there a m crophone?
Ckay.

MR WOOD: Hi, | am Richard Wod w th FACT, Food
Ani mal Concerns Trust. Wen | was |ooking at the risk

assessnent fairly quickly and then al so thinking about the
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Framewor k Docunent and what kinds of things were a part of
that docunent in ternms of the data, was industry use of
fl uoroqui nol ones factored in to the risk assessnent? And if
it was not, would that be useful information to have in
terms of the pharnaceutical sales and actual use by the
i ndustry?

| know that we have heard here in the session
peopl e speak to the anmount of fl uoroqui nol one use on poultry
farms. But | was wondering if that was a part of the
analysis and if it was or was not, if that would be a
hel pful part to have. Certainly, the slide we saw on the
Fi nni sh use of erythronycin, it |ooked Iike that was a
hel pful part of that kind of an analysis. And | was
wondering if the same woul d be true here.

DR. LONG David, do you want to address that?

DR. VOSE: First of all, we assunmed, of course,
that fluoroquinolone use in poultry is resulting in

f I uor oqui nol one-resi stant Canpyl obacter. So fromthat point

of view, we are nmaking that assunptive connection.

No, we don't | ook at the volune of fluoroquinolone
used because one may change practices in how fl uoroqui nol one
is adm nistered. For exanple, if -- at the nonent,
fl uoroqui nolone, I have no idea. But if it is admnistered
in water every tinme a chicken sneezes, then that woul d be

per haps an excessive use of fl uoroquinol one.
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But, on the other hand, if it used in an entirely
scenario or if it is used without deep litter bedding, |ah,
| ah, lah, lah, there are all sorts of different ways in
whi ch one may properly or inproperly use the
fluoroquinolone. So | didn't really want to get into that
whol e issue.

We are sinply | ooking -- assum ng the causal |ink,
we are |looking at the size of the effect. Now, naybe there
was a just a few people who were using, but not using it
very well or maybe a great deal of people are using, but are
using it very well. Utimtely, if it comes down to the
sanme thing, it makes no difference to us.

DR. LONG (O her questions?

DR SMTH.  Yes, | just wanted to address Dr.

Si nger's concern about his perceived |ack of resolution of
our nol ecul ar subtypi ng nethods that are in the New Engl and
Journal article. It is true, subtyping nethods for

Canpyl obacter are not very advanced. W haven't found a

good net hod, maybe because, you know, chicken carcasses can
have different subtypes. That is probably one reason why we
don't find themvery useful.

But in our case, the resolution is there. | nean,
we found quite a bit of variability. And I don't think we
need to be overly concerned that nol ecul ar subtypes were

found in the United States and in people returning from
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foreign travel. For one thing, | think just because
sonebody had a history of foreign travel doesn't necessarily
mean they could have acquired their infection in this
country.

And secondly, you know, what is to say that we
don't have sone subtypes in comon, sone clones in comobn
between the United States and especially places |Iike Mexico.

And so | don't think we should be concerned about the fact
that there is the sanme subtypes in different places |ike
t hat .

What you didn't nmention is that in the paper --
and | would be glad to show that to anybody -- is that we
did have a very strong statistically significant association
bet ween having a donestically acquired resistant strain that
was also found in poultry as conpared to foreign travelers
with a resistant strain and also as conpared with
donestically acquired resistant cases. And so | wouldn't
necessarily discount the utility of the nethod just based on
t hat point.

DR. SINGER  Yes. Actually, ny intention wasn't
to in any way nmake a negative play on the nethodol ogy of the
paper, etcetera. It was just to bring out the point that
especially like in the case of trace-backs or whatever,
there are potential problens.

And, | nean, one is that where do we even | ook.
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You know, | nean, the paper focused on chickens. But if we
were to | ook at other sources, would we have al so found the
sanme subtypes in other sources? And if so, then how do you
start making that |inkage between what was the source of
that resistant isolate.

So all the point was neant to say is that
assigning a causal |ink because of simlarities to nme is a
difficult endeavor. The use of a statistic in that case of
an odds ratio to nme is difficult, as well, because sanpling
differences in the way you mght culture products in the
U.S. versus people returning -- and people in the U S.
versus the cases in where they were exposed international
potentially, | agree with you. They could have been exposed
inthe US They had a history of travel. But it was just
to bring up that issue.

DR SMTH. Al right. And other people have
asked nme about that, nolecular subtyping, as well. | nean,
that is in our paper. And because we used fl uoroqui nol one-

sensitive Canpyl obacter cases as controls, you know, we

weren't able to showa link to poultry in any other way.
Bot h groups had very high poultry consunption rates.

But we could argue about the utility of the -- of
using the statistical test on there | guess. But | guess we
feel it is very appropriate. And it is not only that. It

is in the context of the fact that we know poultry is the
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maj or source of Canpyl obacter for humans. W know up to

that point, poultry was the only animal in this country that
-- food animal in this country that fluoroquinol ones were
used on.

And so you definitely have to ook at it in the
broader context of all the ecological data. So | just
wanted to clarify.

DR. LONG Ckay. W have tinme for one nore
guestion to the panel. You are it.

IVB. : H . 1 have a question for David
Vose and CV/M Shoul d the rate of resistance devel opnent in
target pathogens for which the fluoroqui nol ones are being
used in the poultry be factored into the nodel or was sone
t hought given to that? For exanple, this rate will inpact
veterinary usage and that will also inpact hunmans
resistance rate in the future.

DR. LONG Ckay. And into the m crophone, too.

VS. . I'msorry.

DR. LONG Maybe David could cone up so she can
| ook at you at the same tine. Ckay.

(Laughter.)

IVB. I will repeat it. This is
guestion for the nodelers of CVM Should the rate of
devel opnent of resistance in the target pathogens for which

fl uoroqui nol ones are being used in poultry be factored into
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the nodel? 1In other words, the rate or the amobunt of usage
in veterinary nedicine is going to -- if that | owers because
resi stance has gone so high in the target pathogen, it is
going to affect up or down the rate of resistance
devel opnment in humans.

DR. HOLLINGER First of all, the rate of
devel opment of resistance in the target pathogen issue is
nore an efficacy issue. So that |ooking at it fromthat
perspective, we really did not. As far as |ooking at drug
use specifically which is a little bit separate and trying
totie that into the nodel, | think it is fromny
perspective feasible to tie it into the nodel should we have
better information at this point.

W don't have adequately detailed information
drug use information, to try and tie it into the nodel. And
then we would al so then need to nodel the secondary effects
of contam nation during the chiller and al so naybe re-use of
litter issues, as well. So | think that that m ght be a
| ater stage or a later step or sonething that could be
di scussed about tying drug use information into a nodel |ike
this.

DR. LONG Thank you, Kathy. | want to thank the
panel for their excellent sumaries of the risk assessnent
and allow them now to step back down. W are going to open

up the --
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(Appl ause.)
PUBLI C COMVENT PERI OD

DR FEDORKA- CRAY: | think that | have sone idea
of the anmpbunt of tine that it took the people at CVMto put
this together. And | really think that we do owe those
peopl e our thanks and a round of appl ause.

(Appl ause.)

DR. LONG JimHeslin who is our FDA Training
Oficer is going to join ne up here on the stage to
facilitate the public coment period. And Dr. Sundlof is
al so com ng up, so you can address your comments to him

DR. HESLIN: Thank you. | ama little hesitant to
say this, but good evening. | took a |ook outside and it is
dark out there. W have cone to the end of a |long day. But
| think it is an inportant part. It is an opportunity for
you all to provide your conments on perspectives, on the
i ssues that were presented and di scussed here today.

| know Dr. Thonpson and others felt this was an
i nportant conponent, that they wanted to hear fromyou. So
this shift nowis to FDA as the |istener, to hear your
comments. It is not a forumfor debate or protracted
di scussion. But we are here to listen.

A coupl e of ground rules. Wen you cone forward
to the mcrophone, | would appreciate it if you would

identify yourself and your organization. W don't have a
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lot of tine and | am not sure how nmany people are going to
be speaking. But | would ask that only one person from each
organi zation, if there are nmultiple representatives, would
speak for the organi zati on.

W are going to start by limting cooments to
about three mnutes. |If there is nore tine at the end, we
can always cone back or you can always submt coments in
witing. At about two and a half mnutes, if |I can figure
out the clock, I amgoing to let you know t hat you have
about half a mnute left. At that point, if anyone el se
wants to speak, that is a cue to nove to the m crophone so
that we don't lose tinme in the transition

Now, this is the inportant piece. Wen the three
mnutes is up, you are supposed to tap the person on the
shoul der and tell themto nove on. Ckay?

(Laughter.)

Because | don't like to shut people down. | wll,
but I don't like to. ay. Thank you for your cooperation
in advance. And we will go ahead and get started. Who
woul d i ke to begin? Wuld you like to step forward to the
m crophone, pl ease.

DR. SHRYOCK: Tom Shryock representing the NCCLS,
Veterinary Antim crobial Susceptibility Testing Conmmttee.
| probably took 30 seconds there. | just wanted to add an

assunption | think that should be included here. And that

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

299

is that the breakpoints that are used to characterize an
i sol ate as fluoroqui nol one-resi stant need to be assuned --
are assuned to be valid in terns of the clinical outcone.

At this point, just to reiterate fromthis
norning's talk, | amunaware of data that has really natched
M Cs specifically to clinical outcones with regard to

Canpyl obacter. And |I think that sort of data, there has

been assunptions nmade on that. And | think it would be
worthwhile to try to piece together whatever avail able data
there is or to secure sponsored data al ong those |lines as
appropri at e.

Since we have tal ked about gastroenteritis being
treated by fluoroqui nolones as well as system c disease,
there are two di fferent pharnacol ogic patterns that could be
i nvol ved which could affect where that breakpoint is set.

And then finally, the breakpoint itself may not be
i ndi cative of a resistance nechanism It nay be due to the
phar macol ogy which is the achievable drug | evel exceedi ng
the MC. So there are sone factors that go into what really
determ nes a fluoroqui nol one isolate. Thank you.

DR. HESLIN: Thank you.

M5. LIEBERVAN. Hi. | amPatty Lieberman fromthe
Center for Science in the Public Interest. W represent a
mllion consunmers in the United States and Canada. And I

guess | ampart of the risk comrunication team
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Basically, we feel that FDA' s responsibility in
regul ating animal drugs is to assure the reasonable
certainty of no harmto human health due to the use of
antibiotics in livestock. But C/Ms own risk assessnent
shows harmto about 5,000 people. Therefore, we think that
t he fl uoroqui nol one approval in poultry which never shoul d
have been all owed shoul d be revoked.

Consuners shoul d not have to continue to be gui nea
pigs in this regulatory experinent. Wat |evel of harmwil]l
result in CYM action? Is it going to take 10,000 nore
severe illnesses? WIIl it take death? O wll CVM continue
to not do anything in regulation by redefining what the
word, "harm, nmeans and | ooking for a different |egal
standard to apply?

Now, about using the simlar risk assessnents for
ot her anti biotics and pathogens, the concern is that using a
ri sk assessnent like this for future decisions is predicated
upon waiting for resistance to devel op, for being
transferred to people, and for causing significant human
heal t h harm before action could possibly occur.

I nstead, we need a preventive strategy to apply to
new drugs considered for approval that woul d nonitor changes
in susceptibility in livestock before they have a human
clinical consequence. Finally, the entire process which has

been initiated by the FDA is clearly very slow and | abori ous
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and controversial. And it is too slowto deal with the
public health risk.

W can endl essly debate the framework, the risk
assessnment, the legal standard and still do nothing.
Meanwhi | e, consuners are being harmed. Thanks.

DR. HESLIN: Thank you. |Is there anyone -- yes,
over here.

MR. CONDON: Robert Condon. Just a coupl e of
issues. | want to thank you. You have done a good job.
There is a lot of details in there. Don't get caught up in
the details and don't put too nuch enphasis on certain point
val ues.

The issue | would like to bring up is when you
| ook at this, look at it as a probability of risk given the
exposure. That is the bias that occurs in a lot of risk
estimates and a |l ot of risk assessnents. Like this data has
the bias init, it assumes 100 percent of the population is
exposed. Therefore, those risk values you have under-
estimate the true population risk to those that are exposed
to the hazard.

An exanple, if | told you only five people were
killed bungee junping | ast year, you could say, well, that
is way |l ess than one mllion; that is one in 50 mllion. So
bungee junping should pretty safe. Now, if | told you there

was only 20 people that went bungee junping, you would
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probably have a different idea of that.

But when you spread that risk across a whol e
popul ation, you end up with a bias estimte. You can get at
this -- USDA has sone very good intake data. | nean, they
can tell you how rmuch processed chi cken, how nuch cooked
chi cken each individual had; how many peopl e had chicken
down to -- the detail that they go to is they can tell you
how many peopl e had raccoon. That is in the database.

So you can get -- to get the exposure, you can get
a pretty good handle on that. The data is available. One
of the things that | have a hard tinme reconciling here with
the data is the paper on the seasonal variation. You have
got about a four-fold difference in incidence seasonally due
to cases. | doubt whether your chicken consunption is four-
fold -- varies four-fold seasonally.

If it is truly 50 percent exposure from causing

t he Canpyl obacter, if 50 percent is comng from chicken, you

shoul d be able to track the chicken consunption in those
i nci dence of cases fairly well. | don't knowif that is in
the data, whether you could do it.

| doubt it, when you' ve got a four-fold difference
in the nunber of cases you are going to see a four-fold
increase in the consunption of chicken. You m ght be able
to look at that from USDA data. But | think that is

sonmething to |l ook at to evaluate those estinates.
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DR. HESLIN: Thirty seconds.

MR. CONDON: Ckay. Thank you. So that is one of
the things. Look at the USDA consunption data. The other
thing I would like to bring up is you have got to | ook at
the quality of the data. And just because you have a nunber
that says it is six and it's just -- like this risk
assessnment -- you are probably going to see tonight on TV,

70 percent of the Canpyl obacter cases cone from poultry.

| nmean, that is a value. | nean, people pick up
on the single values. They take on an intrinsic worth. |
mean, | lived for years with the value of two parts per
billion being safe for DES. It just -- there was no good
basis, but it becones entrenched.

And because a value is published doesn't nean it
is accurate or worthwhile. And | think you need to | ook at
little bit nore at that at your own -- sonme of the data that
CVM had collected. There is questions on sone of that data.

Take a | ook at those studies and really spend a little tine
| ooki ng at the studies to see whether they are worth it.

Just because you've got a value doesn't nean it is better

t han no val ue.

DR. HESLIN: Thank you. Next.

DR. ANGULG  Fred Angul o, Food-borne and D arr heal
D seases Branch, Center for Di sease Control and Prevention.

W agree that there is a nmarked seasonality of
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Canpyl obacter. The seasonality of human sporadic illness

actually matches quite closely to the seasonality of

Canpyl obacter contam nation found in grocery stores and al so

found on farns.

W also -- there also though -- seasonality is not
all explained by contam nation rates. There are seasonality
"m shandl i ng" characteristics such as increased outdoor
bar becui ng and other factors in the kitchen that m ght
expl ain seasonality.

But the seasonality is fully -- the seasonality
affects are fully understood in ternms of the current
under st andi ng of the epidem ology. And the conclusion is

still the sane, that the predom nant source of Canpyl obacter

is poultry.
There al so was questions rai sed about the M Cs of

f I uoroqui nol one resi stance and Canpyl obacter. Canpyl obacter

is remarkabl e bacteria in that a single point nutation in
the gyrase causes the MCs to be at the highest detectable
or neasurable |evel. Werever you set the breakpoint, they
are always at that level. It is not a breakpoint set point.
They are all at the highest |evel of the MC.

And we have done -- we have | ooked at

Canpyl obacter isolates from humans that are fl uoroqui nol one-

resistant and find the consistent base pernutation and

correlating the biological resistance -- correlating the
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| aboratory resistance with that nutation.

So reiterate a point made by Dr. Bell, CDC would
like to cormend CVM for undertaking this risk assessnent.
The risk assessnent clearly denonstrates that the use of
fl uoroqui nol ones in chickens is now causi ng harmin hunmans
in the United States.

This harmis not trivial. Harmto people now may
be sonewhat greater than estinmated. Harmis likely to
i ncrease each year. Steps to mitigate the harm are needed
NOW.

A neeting to plan these steps should be held
within the next three nonths. In particular, we need to
establish fluoroquinol one-resistant threshold in

Canpyl obacter and we need to establish a tinmely procedure

for drug withdrawal in the event the resistance threshold
has been crossed.

DR. HESLIN: Thank you. Yes?

M5. BUTLER  Good afternoon. | amKelly Butler
with the Bureau of Veterinary Drugs from Health Canada. And
| would certainly like to conmend the Center for Veterinary
Medi ci ne of the Food and Drug organi zation of the United
States. It is especially gratifying to have a tool that
seens to be a tool that will be used for all food-borne
pat hogens and resi stance.

| think some people that | have spoken to here
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have found that their -- they feel that chicken are being
targeted or a particular bug is being targeted. But in
terms of regulators who have to nake decisions, we need a
t ool based on science.

Doug Powel | earlier today said the alternative is
astrology. W are scientists here and we need to nake
deci si ons based on sci ence.

| was especially pleased to have two
mat hemat i ci ans who coul d actual |y speak English and expl ain
i ssues to us because as scientists, we know, too, that we
end up speaki ng a | anguage that nany people can't
understand. But when we speak to the public, which is ny
job as a regulator and the CVM's job, as well, we need to be
abl e to speak English to conmunicate the risk

And | think this represents a tool that we can
use, that we can nake deci sions based upon using this tool.

A small issue, | nust say, too -- and I amtrying to
explain this issue of antimcrobial resistance to policy-
maker. | ama policy person and a scientists, a published
scientist. Some of the issues that we need to nmake cl ear
are things like this debate or cooments on the seasonality.

It is not just chicken that people eat and they
get mcrobes | explain to other policy people. The other
piece is the chickens that are in the grocery store on the

little turn-around. And that contam nates ot her vegetabl es
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-- or vegetables that the vegetarians nay eat.

And additionally, poultry manure, sw ne manure,
all sorts of manure are used in vegetables. So this issue
isn't just one bug, one species. There are a |lot of issues
to look at. And I think this tool represents an excell ent
start. Thank you very nuch

DR. HESLIN: Thank you. Yes, sir?

MR Bl OMTER: Robin Biowater, Consultant to
Pfizer Animal Health. | would come back to this word,
"harm" And | think it is debateable still what degree of
harm can really be hung under fl uoroqui nol one use in
poultry. And, indeed, that is what we are here for today.

But | think we shouldn't forget that the harmfrom

Canpyl obacter infection in man is not the harm predom nantly

and overwhelmng -- not the harmdue to the resistance to
f I uor oqui nol one, whet her through treatment or increased
vi rul ence.

The harm from Canpyl obacter is the shear vol une of

cases, the shear preval ence of the disease and the nunber of
peopl e who suffer fromit. And we should keep that in mnd.
And that should be the nmain target. And obviously, we
shoul d make any other targets we can identify at the sane
time.

| would Iike to just nmake a brief comment on the

nodel which has | think been a very interesting exercise.
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But I, like Louise Kelly, I amconcerned that the idea can
be easily applied el sewhere will firstly fall down because
ot her organi sns don't behave in the sane way as

Canmpyl obacter and in particul ar because for other organisns

and ot her connections, we are going to have a great deal of
difficulty finding as nmuch data to support the nodel as has
been found for this one.

And unfortunately, | amafraid the extrapolation
will be much nore difficult than | think Fred inplied, at
| east for food-borne organisnms. Thank you.

DR. HESLIN: Thank you. Any other comments? And
the race is on.

(Laughter.)

DR. CLOPP: M name is Buzz Clopp. | ama
veterinarian. | work in the chicken industry and have for a
nunber of years. And ny intention is not to stand here and
ridicule the nodel and the devel opnent of the nodel. |
think it has been a lot of work. It has been very well
done.

But | do have to say that, you know, | have sone
concerns about. And sone people have already said that they
don't believe that these are concerns. But | guess | have
to say that | don't agree. The nunber one concern being the
-- to sonehow factor in the level of treatnent that is done

in the field.
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| think as | understand this nodel, the way it is
done right now, you are nmaking a direct assunption between

resi stant Canpyl obacter on the carcass and chi ckens. Well,

guess what. There is another factor in there. And it was
menti oned about the environnent and about nmanure goi ng on
fields and going to vegetabl es.

There is a huge anount that we obviously don't

know about the epidem ol ogy of Canpyl obacter. Does

Canmpyl obacter go from chickens to people? | suspect it

does. No question.

Does it go from people to chickens? | suspect it
does because we have -- chicken houses are not isolated
vehicl es. Processing plants are not isol ated vehicl es.
There is cross-contam nation and it goes both ways.

Now, ny intention is not to stand here and to be
defensive. As a person working in this industry, it is our
intention to make a quality food product that people can not
only enjoy tasting, not only get good nutrition fromit, but
feel good when you eat it. And obviously, people do.

And there is a lot of circunstantial aspects to
all this. And | don't disagree with public health. You
know, hey, | ama human obviously. | have children. | have
grandchi l dren, the whole works. But, you know, sl ow
yoursel ves down a little bit and think.

You know, nunber one is chicken consunption is
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increasing. But it doesn't appear that the | evel of al

this is increasing at the sane rate. You know, what else is
going on? You know, study, but please don't overreact. And
| amgoing to sit down.

As an industry, agriculture and food production in
this country is under an assault from many, many, nany
factors. And what people had better start to realize is --
and the inference was made this norning about chicken at
$1.49 a pound. That is not the sanme price per pound as what
you bought chicken 20 years ago.

Twenty years ago, you were buying predom nantly a
whol e chicken for probably 35 cents a pound. The average
consuner today does not want to buy a whol e chicken. They
want to buy a bonel ess breast or they want to buy de-boned
thighs or they want to buy buffalo wings, all of this. And
that is why you see these costs goi ng up.

So all | amsaying is, you know, we need to nove
forward with this because it is an issue. But slow down and
keep a little bit of science on the whole thing because
there is a lot of factors involved in this.

DR. HESLIN: Thank you.

DR. KRI SHI NSKY: M/ nane is Dr. Elizabeth
Krishinsky. | amw th Wonpler Foods. | amalso with the
broiler industry. And | amnot going to phil osophize

anynore. | just have a sinple question.
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| think the nodel itself even -- | congratul ate
you on the nodel because even | can understand how it was
put together and I am not an epidem ologist. | have had
sone statistics, but it is not ny area.

And | can clearly see how you have nodel ed t he
clinical progression of the disease and extrapol at ed
backwards to the nunber of people in the population that are

affected with Canpyl obacter illness in a year and then

di vided by that the consunption of poultry.

But to ne, | think we have overstated what the
consequence or what inplications this has for
fl uoroqui nol one use in poultry. There is nothing in the
nodel -- it is alittle bit of the "enperor's clothing"
anal ogy.

There is nothing in the nodel that addresses
fl uoroqui nol one use at all. It starts with the assunption
that the use of fluoroquinol ones causes resistance --

f I uor oqui nol one-resi stant Canpyl obacter on chi cken.

So the nodel says if Canpyl obacter from chicken

have fl uoroqui nol one resistance, then what is the inpact on
human health. And | agree, it is an excellent nodel for
that. There may be sonme people that quibble with the data,
etcetera. But it is very sinple. It is easy to understand.
And even the statistics are easy to foll ow

My question to you is how can you confortably and
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really with good conscience extrapol ate and draw any
concl usi ons or suggest any interventions on the live side
and tie this to fluoroqui nol one use when there is nothing in
the nodel that at all addresses that. Thank you.

DR. HESLIN: Thank you. Yes?

VR. | guess | would be remiss if the
Animal Health Institute didn't make sone comments at this
neeting today. First of all, let nme congratulate CVM on
undertaking a very difficult and conpl ex task.

AH has certainly supported the idea of risk
assessnment as a way to get a handle on this whole area of
antibiotic resistance for a nunber of years now. And we
appreciate the difficult job that has been undertaken in
trying to tackle this problem

Now, we haven't obviously had this risk assessnent
for very long. So we can't obviously give you very nany
detail ed cooments today. W w Il be providing nore detailed
comments in witing, of course, in the future. But let ne
just make sonme general comrents on the nodel itself and then
touch on sone of the assunptions.

In a way, | guess | wouldn't characterize this as
a true risk assessnent. | think for what it was intended
for was really a retrospective case preval ence estimte
based on the FoodNet data. So then we back cal cul ated sone

probabilities. But this is really based on what has
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occurred in the past, extrapolating to what nmy occur in the
future

A true risk assessnment in nmy mnd would factor in
t he consunption aspect of poultry, what happens in the
process through the handling and cooking, estimation of the
i nfecti ous dose and what cooki ng and handl i ng procedures can
do to reduce that risk as a prospective estimate of what the
risk to the popul ati on could be.

So | think there is a little bit of difference
here between this risk assessnment and what | would view as a
true prospective risk assessnent. So that would be the
first conrent | would nake.

On the assunptions, there is one assunption that
is in the docunent that states that the | evel of resistance
-- or the level of risk is assuned to be the sanme as it was

in the 1980s -- it is the sanme today as it was in the 1980s.

And | think that is probably a fairly fl awed
assunption if you | ook at what has happened in the 1990s
with regard to the changes in neat inspection, the

i npl enentati on of HACCP, the inplenentation of Sal nonella

performance standards, safe neat and poultry handling | abels
which is on every single package of raw neat and poultry
that is in the supermarket case today telling the consuner

there can be potential pathogenic organisns in the product,
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that they nust handle it, they nust cook it properly and
t hey must take proper precautions.

There has been an incredi bl e anbunt of noney put
into the President's Food Safety Initiative. The FDA has
their owmn "Bite Bac" programwhich | think is being
considered a success. So what | amsaying is that you
cannot assune that the risk fromthe 1980s is the sane as it
is today. And | think that assunption is one that really
needs to be addressed in the nodel.

| won't nmake any further coments other than,
again, | appreciate the opportunity to coment on this
today. We will be having nore in-depth remarks in witing
on this particular process.

One other thing I would like to close with before
| forget is that, you know, we cane here today -- the
industry | think canme here today expecting maybe a little
nore progression in where we were headed with this whole
thing. W do support the idea of risk assessnent. But we
are afraid that this quite hasn't connected the dots to our
satisfaction. Ckay.

What do we do from here? Exactly where does the
i ndustry go fromhere and how does the industry deal with
the drug approval process? | knowit is a conplex issue,
Steve, and | understand you are trying to work through it.

But | guess we expected a little nore definite programto be
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| aid out for us today. Thank you.

DR. HESLIN: Thank you. Yes?

MR WAGES: | am Dennis Wages. | ama teacher at
the Veterinary School at North Carolina State University in
poultry nedicine. And, Steve, as always, your group has
done an excellent job putting this nodel risk assessnent
together. The one thing I would like to enphasize is the
pat hogen | oad and t he nunber of organisnms on these
carcasses.

From ny standpoint, |ooking at mtigation
intervention strategies fromour end in the industry, you
are, are the affecting nunbers either by pH adjustnment in
chillers, the cold pasteurization, irradiation, etcetera,
etcetera, how that is going to affect public health inpact
by reduci ng nunbers.

And that |load that is on that carcass, because we
know the infection is a result of some kind of a dose
relation there, that is going to be inportant for us to try
to go in either through research or whatever and intervene
totry to decrease nunbers, if not elimnate nunbers, of
bacteria on the carcass.

So | think the pathogen | oad on those carcasses
are a very inportant tool for the mtigation intervention
strategies to try to enploy -- to prevent the contam nation

fromoccurring at all in the poultry.
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DR, HESLIN: Thank you. |Is there anyone el se?
Okay. Keeping with the pledge that we woul d be out by 6:00,
we are pretty close to it. So thank you very nuch and see
you all tonorrow.

(Appl ause.)

(Wher eupon, at 5:50 p.m on Thursday, Decenber 9,
1999, the Wirkshop on Ri sk Assessnent and the Establi shnent
of Threshol ds was recessed, to reconvene at 8:30 a.m on

Friday, Decenber 10, 1999.)
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